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1  .  :  This  document  has  teen  prepared  to  provide  information  on  the 

Strategic  Defense  Initiative  Organization  (SDIO)  Research,  Development,  Test 
ar.d  Ivaiuaci.cn  (RDTSZ)  program  to  the  congressional  committees  during  .the  FY 
1533/FY  1991  budget  hearings.  The  descriptive  summaries  provide  narrative  and 
fiscal  information  or.  the  SDIO  program  elements  and  the  projects  contained 
therein. 

2  .  COMPARISON  C?  FV ? 3/9 T  SOMMAP.IZS  VITH  THE  AMMZ.NEZD  FY 33/3?  SUMMAF.IZS:  A 
direct  comparison  cf  the  FV 93/91  and  ammended  FY39  submission  will  reveal 
differences  resulting  from  th.e  following  factors: 

a.  A  new  program  element,  Phase  I  Full  Scale  Development,  has  been 

added  to  carry  these  projects  which  are  expected  to  receive  Defense  Acquisition 
Beard  Milestone  II  approval  during  this  budget  period.  In  this  budget 
submission,  a  single  project,  the  3ccst  Surveillance  Tracking  System,  is  shewn 
in  the  new  program  element.  SDIO's  Five-Year  Development  Flan  (through  FY94) 
reflects  further  increases  in  the  new  program  element  in  anticipation  cf 
additional  Phase  I  projects  migrating  to  full  soale  development. 

b.  There  have  also  beer,  a  number  c:  adjustments  caused  by  the  progress  cf 
several  projects  through  the  Dem/Val  phase  towards  FSD.  Tasks  within  pro¬ 
jects  have  been  moved  ts  different  projects  and,  in  soma  cases,  entire  projects 
have  moved  to  a  new  program  element.  In  short,  SDIO’s  original  structure , 
which  was  strictly  aligned  by  program  element  responsibility,  is  new  function¬ 
al!'/  aligned.  Thus  while  many  cf  the  project  titles  do  remain  the  same,  the 
funding  levels  and  descriptions  in  this  budget  submission  will  vary  from  the 

FT 3 3  Ammended  Budget  Submission  in  February  1933. 

c.  This  submission  also  seeks  to  segregate  the  funding  and  provide  a  sepa¬ 
rate  narrative  for  seme  c:  the  support  and  adjunct  prcjects  that  have,  hereto¬ 
fore,  been  combined  with  the  major  technical  projects.  Specif icaliy, 

1  .  the  Innovative  Science  and  Technology  efforts  new  appear  as 
Project  31  in  each  program  element, 

2.  Support  Programs  new  appear  as  Project  83  in  each  program  element, 

3.  Technology  Applications  (formerly  a  portion  of  the  Support  Frcgrams 
crciect  in  the  SA/BM  crccram  element)  new  stands  alone  as  Project  35  (still  in 
the  SA/BM  program  element), 

4.  Test  £  Zvaluaticn  (formerly  a  portion  cf  the  Support  Frcgrams 
project  in  the  SA/BM  program  element)  new  stands  alone  as  Project  47  (still  in 
the  SA/BM  pregram  element),  and 

5.  the  Countermeasures  program  (previously  mentioned  in  the  SATRA 
program  element  summary)  new  appears  as  Pro jeer  55  in  the  SLXT  program 
element . 


DECLASSIFIED 


?Y  1993/1391  BIENNIAL  RDTSE  DESCRIPTIVE  SUMMARY 


Prccram  Element:  0503220C 

3udget  Acti' 

vity;  02 

Advanced 

PE  Title:  Surveillance,  Acquisi 

ticn, 

Technology 

Development 

Tracking  and  Kill  Ass 

essment 

(U) 

A.  (U)  P.E SOURCES:  !$  in  thousands) 

Project 

FY33 

?Y39 

FY90 

PY9 1 

To  Tot 

Number  5  Title 

Actual 

Est 

Est 

Est 

Como  Prog 

31  P.adar  Disc  «  Data  Coll  tU) 

15,257 

21,175 

23,955 

23,952 

Continuing 

02  Ccticai  Disc  &  Data  Coll  (U) 

99,373 

1 10,594 

123,322 

163,747 

Continuing 

0  3  Microwave  P.adar  Tech  1U) 

17,233 

14,323 

23,956 

n  /*  r\  *  * 

«•  -  /  >*  W  w 

Continuing 

24  Laser  Radar  Tech  (U) 

79,350 

30,771 

93,352 

101,339 

Continuing 

05  Passive  Sensors  Tech  (U) 

55,341 

71  ,299 

95,354 

105,342 

Continuing 

05  Signal  Processing  Tech  (U) 

63,122 

31,943 

100,343 

105,327 

Continuing 

07  Interactive  Disc  Tech  (U) 

23,141 

13,950 

37,941 

41,937 

Continuing 

03  Boost  Demc/Val  (U) 

173,933 

235,000 

67,511 

-0- 

Completed 

09  Midcourse  Demc/Val  (U) 

37,745 

1 07,955 

153,754 

314,316 

Continuing 

13  Midcourse  Experiment  ( U ) 

99,731 

93,591 

42,930 

23,953 

Continuing 

11  Terminal  Demc/Val  (U) 

36,332 

72,333 

144,475 

153,343 

Continuing 

12  SATXA  Succcrt  (U) 

117,215 

122,590 

217,543 

214,114 

Continuing 

31  IS5T/SBIR  IU) 

53,374 

43,239 

95,605 

114,555 

Continuing 

32  Delta  Star  (U) 

7,500 

-0- 

-0- 

-0- 

Completed 

33  Succcrt  Procrams  !U) 

43,510 

31,361 

32,962 

35,015 

Continuing 

total  pcr  program  element 

934,503 

1100,735 

1231 ,023 

1435,000 

Continuing 

3.  (U)  BP.I EE  DESCRIPTION  OF  E 

LZMZNT : 

The  Surveillance, 

Acquis  it i 

cn,  Track- 

ing  and  Kill  Assessment  ISATXA) 

program 

element 

is  one  of 

six  estab 

Lished  to 

implement  the  President's  Strategic  Defense  Initiative.  The  program  is 
focused  cn  developing  technology  to  sense  information  for  initiation  of  the 
defensive  engagement,  and  for  tattle  management  and  assessment  of  the  status 
of  forces  before  and  during  an  engag  a..-,  against  ballistic  missiles.  Efforts 
encompass  signal  and  data  processing  ;  -c  discrimination  of  threatening  reentry 
vehicles  from  other  objects  and  backer*,  ds.  The  SATXA  system  is  complex  and 
must  operate  reliably  in  the  adverse  environments  caused  by  nuclear  weapon 
detonations  or  direct  enemy  attacks  in  any  of  the  four  ballistic  missile  tra¬ 
jectory  phases:  boost;  post-boost  vehicle  deployment;  mid-course;  and  termi¬ 
nal.  The  major  research  areas  are: 

1.  (U)  Development  and  producibility  of  highly  sensitive,  radiation 
hardened  passive  sensor  elements  and  sensor  systems  in  a  variety  of  wave¬ 
lengths  in  the  electromagnetic  spectrum  ranges  of  infrared,  visible  to  ultra¬ 
violet. 

2.  !U!  Development  of  signal  and  data  processing  hardware  and  software 
algorithms  with  emphasis  on  hardware  size,  weight,  power  consumption,  and 
radiation  hardness,  and  on  software  algorithm  validity  and  efficiency. 

3.  (U)  Collection  of  radar,  optical,  and  imaging  data  cn  natural  back¬ 
grounds,  cn  signature  data  of  ballistic  missiles,  pcst-bcost  vehicles,  and 
reentry  vehicles,  and  the  development  of  discrimination  techniques. 

4*  (U)  Development  of  radar  and  laser  imagers  to  discriminate  between 

threat  and  non-threat  objects  in  pcst-bcost  vehicle  deployment,  mid-course  and 
terminal  phases. 


FY  1990/1991  BIENNIAL  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  0603220C 

PE  Title:  Surveillance,  Acquisition, 

Tracking  and  Kill  Assessment  (U) 


Project  Number:  01 

Budget  Activity:  02  Advanced 

Technology  Development  (U) 


A.  (U) 
Proi ect 


RESOURCES  ($  in  thousands) 

Title :  Radar  Discrimination  and  Data  Collection  (U) 


Popular 

F/88 

FY89 

F/90 

FY91 

To 

Total 

Name 

Actual 

Est 

Es  t 

Est 

Como 

Proeram 

Radar  Discrimination 

(U) 

16,267 

21,175 

28,995 

28,952 

Cont 

Cont 

B.  (U)  BRIEF  DESCRIPTION  OF  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES: 


(X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXICLXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxmxxmxxmxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxicxxxxxxxxxxx 

yjixxxxioxxxxxxxxxxxxxxxxxxxxmxxxxxxxxxxxxxmxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxx:uLxx:<xxxxx:Lxx:ccQDCDaxmxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx:<xxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxmxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

(X)  The  Radar  Discrimination  task  consists  of  the  development,  testing 
and  evaluation  of  radar  discrimination  algorithms.  XXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


(U) 

(U) 


PROGRAM  ACCOMPLISHMENTS  AND  PLANS: 
FY1988  Accomplishments: 


o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


□ 

□ 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
(x>  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


CaJMLs 


STATEMENT  "A' 


PER  MAJOR  BEN  HACKMAN 
SDIO-POS 


Codes 


9/1/89 


CG 


Dist 


l/w 


Avjil  j;:d/or 
Special 
l\  \v 


9 


Program  Element:  0603220C  Project  Number:  01 

PE  Title:  Surveillance ,  Acquisition,  Budget  Activity:  02  Advanced 

Tracking  and  Kill  Assessment  (U)  Technology  Development  (U) 


o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxx 

(U)  Ffl989  Planned  Programs: 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

o  (U)  Continued  work  on  the  integrated  discrimination  evaluation  plan. 

(U)  FY1990/1991  Planned  Program: 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXX 

o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXX 

o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

(U)  Program  to  Completion:  This  is  a  continuing  program. 

D.  (U)  WORK  PERFORMED  BY :  This  project  is  managed  by  the  U.S.  Army  Strategic 
Defense  Command,  Huntsville,  Alabama  for  SDIO.  Major  organizations/contractors 
are : 

o  (U)  MIT  Lincoln  Laboratory 

o  (U)  Electronic  Systems  Division  -  Lexington,  MA 
o  (U)  Nichols  Research  Corporation  -  Huntsville,  AL 
o  (U)  USAF  ESMC  -  Patrick  AFB ,  FL 

(U)  Major  subcontractor  are: 

o  (U)  Xontech  -  Los  Angeles,  CA 
o  (U)  Ford  Aerospace  -  Philadelphia,  PA 
o  (U)  Calspan  -  Buffalo,  NY 
o  (U)  RCA,  Moores town,  NJ 


Program  Element :  0603220C  Project  Number:  01 

PE  Title:  Surveillance,  Acquisition,  Budget  Activity:  02  Advanced 

Tracking  and  Kill  Assessment  (U)  Technology  Development  (U) 

E.  (U)  COMPARISON  WITH  FY89  DESCRIPTIVE  SUMMARY: 

IMPACT  OF  CHANGES  (U) 

CHANGE  SYSTEM  CAPABILITIES  SCHEDULE  BUDGET  YEAR 

COST 

(X)  Eng  XXXXXXXXXXXXXXX  XXXXXXXXXXX  see 

(X)  Sched  XXXXXXXXXXXXXX  XXXXXXXXXXXX  below 

(U)  Cost  XXXXXXXXXXXXXXX  XXXXXX 

NARRATIVE  DESCRIPTION  OF  CHANGES  (U) 

1.  ENGINEERING  CHANGES:  N/A 

2.  SCHEDULE  CHANGES:  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

3.  COST  CHANGES:  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

F.  (U)  PROGRAM  DOCUMENTATION:  N/A 

G.  (U)  RELATED  ACTIVITIES:  N/A 

H.  (U)  OTHER  APPROPRIATION  FUNDS:  N/A 

I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  None. 

J.  (U)  MILESTONE  SCHEDULE: 

Milestone  Date 

o  (U)  KDS  Initial  Operational  Capability  FY1988 

o  (U)  Algorithm  Installation  and  Testing  FY1990 

o  (U)  COBRA  JUDY  joint  operations  with 
LWIR  sensors 


FY1990 


FY  1990/1991  BIENNIAL  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  0603220C  Project  Number:  02 

PE  Title:  Surveillance,  Acquisition,  Budget  Activity:  02  Advanced 

Tracking  and  Kill  Assessment  (U)  Technology  Development  (U) 


A.  (U)  RESOURCES :  ($  in  thousands) 

Project  Title:  Optical  Discrimination  and  Data  Collection  (U) 


Popular 

FY88 

FY89 

FY90 

PY  91 

To 

Total 

Name 

Actual 

Est 

Est 

Est 

Como 

Prog 

Optical 

Discrimination 

99,078 

110,594 

123,822 

163,747 

Cont 

Cont 

B.  (U)  BRIEF  DESCRIPTION  OF  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES: 

(U)  This  project  acquires  optical  data  on  earth  and  space  backgrounds, 
booster  plumes,  and  reentry  vehicles  targets  to  assess  and  refine  the  capabil¬ 
ity  of  a  Strategic  Defense  System  (SDS)  to  perform  the  surveillance,  acquisi¬ 
tion,  track,  and  kill  assessment  (SATKA)  functions  as  well  as  passive  optical 
discrimination  of  midcourse  objects.  These  activities  are  focused  on  acquisi¬ 
tion  and  analysis  of  data  that  support  current  system  concept  requirements, 
(e.g.,  BSTS ,  SSTS) .  Data  obtained  from  space  experiments  are  combined  with 
laboratory  data  to  develop  and  validate  models  and  computer  simulation  codes 
which  will  be  used  to  assist  sensor  design/evaluation  and  evaluate  system 
effectiveness .  Phenomenology  of  nuclear  backgrounds  is  included  in  this 
effort. 

C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  PLANS: 

(U)  FY1988  Accomplishments : 

o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXNXXXXXXXXXXXXXXXXXXX 
o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
o  (U)  Evaluation  of  the  DELTA  181  mission  and  coordination  with  the 
National  Test  Bed  Facility  (NTBF)  continued. 

(U)  FY1989  Planned  Program: 

o  (U)  Development  of  the  Midcourse  Space  Experiment  (MSX)  will  continue, 
o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

o  (U)  Continue  evaluation  of  the  DELTA  181  mission  and  continue 
assessment  of  upcoming  events.  Increased  coordination  with  the  National  Test 
Bed  Facility  (NTBF)  is  expected. 


Program  Element::  0603220C 

PE  Tide:  Surveillance,  Acquisition, 

Tracking  and  Kill  Assessment  (U) 


Project  Number:  02 

Budget  Activity:  02  Advanced 

Technology  Development  (U) 


o  (U)  Procurement  and  development  of  sensors  and  target  sets  planned  for 
an  Exoatmospheric  Discrimination  Experiment  (EDX)  with  potential  flight  in 
FY1991 . 

o  (U)  Liquid  Engine  plume  measurements  will  be  made  at  AEDC  chamber. 

(U)  FY199Q/1991  Planned  Program: 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxmxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxmxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxmxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxx 

o  (U)  CIRRIS  IA  will  fly  on  Shuttle  39  along  with  IBSS. 
o  (U)  Two  SRMP  launches  are  planned. 

D.  (U)  WORK  PERFORMED  BY: 

U)  Major  contractors  are: 

o  (U)  Boeing  Aerospace  Company  -  Seattle,  WA 
o  (U)  MIT/Lincoln  Laboratory  -  Lexington,  MA 
o  (U)  Ball  Aerospace  -  Boulder,  CO 

o  (U)  Nichols  Research  Corporation  -  Huntsville,  AL 
o  (U)  Air  Force  Ballistic  Missile  Office  -  Norton  AFB 
o  (U)  Utah  State  University  -  Logan,  UT 
o  (U)  Aerojet  Electrosystems  -  Azusa,  CA 

o  (U)  Mission  Research  Corporation  -  Santa  Barbara,  CA  &  Nashua,  NH 
o  (U)  Physical  Research  Inc.  -  Torrance,  CA 

E.  (U)  COMPARISON  WITH  FY89  DESCRIPTIVE  SUMMARY: 

IMPACT  OF  CHANGES  (U) 

CHANGE  SYSTEM  CAPABILITIES  SCHEDULE  BUDGET  YEAR 

COST 

(X)  Eng  XXXXXXXXXXXXXXXXXXXXXXXXX  N/A  N/A 

(U)  Sched  XXXXXXXXXXXXXXXXXXXXXXXX 


Program  Element:  0603220C 

PE  Title:  Surveillance ,  Acquisition, 

Tracking  and  Kill  Assessment  (U) 


Project  Number:  02 

Budget  Activity:  02  Advanced 

Technology  Development  (U) 


NARRATIVE  DESCRIPTION  OF  CHANGES 

1.  ENGINEERING  CHANGES:  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxx 

2.  SCHEDULE  CHANGES:  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

F.  (U)  PROGRAM  DOCUMENTATION:  N/A 

G .  (U)  RELATED  ACTIVITIES:  N/A 

H.  (U)  OTHER  APPROPRIATION  FUNDS:  MILCON 

FY1991 

MAJOR  CONSTRUCTION  $3.65M 

EDX  Experiment,  Barking 
Sands,  Kauai,  HI 

X-  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  None 

J.  (U)  MILESTONE  SCHEDULE: 


Milestone  Date 


o  (U)  Liquid  Plume  Measurements/AEDC  FY1989 

o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXX  XXXXXXX 

o  (b)  EXCEDE  III  launch  FY1990 

o  (U)  CIRRIS  IA  flight  FY1990 

o  (U)  SPIRIT  II  launch  FY1991 

o  (U)  EDX  flight  FY1992 

o  (U)  MSX  launch  FY1993 


FY  1990/1991  a  '.ENNIAL  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element  0603220C 

PE  Title:  Surveillance ,  Acquisition, 

Tracking  and  Kill  Assessment  (U) 

A.  (.U)  RESOURCES  :  ($  in  Thousands) 

pTj^ect  Title:  Microwave  Radar  Tech 


Project  Number:  03 

Budget  Activity:  02  Advanced 

Technology  Development  (U) 


Popular 

FY88 

FY89 

FY90 

FY91 

To 

Total 

Name 

Actual 

Est 

Est 

Est 

Cornu 

Proz 

Radar  Technology 

17,288 

14,323 

28,956 

28,953 

Cont 

Cont 

3.  (U)  3RIEF  DESCRIPTION  OF  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES : 


( X )  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


(X)  Large  Radar  Array  Technology:  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxmxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


(X)  Large  Radar  Technology:  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxx 

C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  PLANS: 

(U)  FY1988  Accomplishments : 

o  (U)  Reliability  and  radiation  testing  of  radar  modules  will  be  com¬ 
pleted.  High  level  automated  production  of  the  X-band  T/R  modules  will  be 
detailed. 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxx 

o  (U)  The  LADD  experiment  hardware  will  be  completed  and  demonstrated  on 
the  ground. 

o  (U)  Supporting  technologies  addressing  wide  bandwidth  signal  process¬ 
ing,  high  speed  A/D  converters,  ECCM/OPINE,  and  thermal  and  structural  shield¬ 
ing  will  be  pursued. 

o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


xxxxxxxxxxxxxxxxxx 

Program  Element  0603220C  Project  Number:  03 

PE  Title:  c  .rveil lance ,  Acquisition,  Budget  Activity:  02  Advanced 

Tracking  and  Kill  Assessement  (U)  Technology  Development  (U) 

(U)  FY1989  Planned  Program: 

o  (U)  Production  T/R  modules  will  be  tested  and  characterized.  An 
advanced  radar  subarrav  will  be  built  to  demonstrate  the  integrated  solid-state 
modules  with  new  array  construction  techniques. 

o  ( X )  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxx 

o  (U)  Continuing  support  will  be  provided  to  technologies  addressing 
wide  bandwidth  signal  processing,  high  speed  A/D  converters,  ECCM/OPINE,  and 
thermal  and  structural  shielding. 

o  (U)  Test  articles  developed  to  demonstrate  technologies  such  as  time 
delay  waveform  distribution  networks,  distributed  aperture  experimental  arrays, 
high  power  fast  wave  devices  for  coherent  imaging,  and  V-band  solid-state  sub¬ 
arrays  will  be  tested. 

(U)  FY1990/1991  Planned  Program: 

o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxx 

o  (x)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

(U)  Program  to  Completion:  This  is  a  continuing  program. 

D.  (U)  WORK  PERFORMED  BY:  This  program  is  managed  by  the  U.S.  Army  Strategic 
Defense  Command,  Huntsville,  AL,  for  the  SDIO. 

(U)  Major  Contractors 


o  (U)  Raytheon  -  Wayland  -  MA 

o  (U)  Texas  Instruments  -  Dallas,  TX 

o  (U)  Atlantic  Research  -  Rome,  NY 

o  (U)  Simulation  Technology  Inc.  -  Caddo  Hills,  TX 

o  (U)  Georgia  Tech  Research  Corporation  -  Atlanta,  GA 

o  (U)  Electromagnetic  Sciences,  Inc.  -  ,7A 

o  (U)  Dynetics  -  Huntsville,  AL 

o  (U)  U.S.  Army  Laboratory  Command,  Ft.  Monmouth,  NJ 


Program  Element:  0603220C 

PE  Title:  Surveillance,  Acquisition, 

Tracking  and  Kill  Assessment  (U) 


Project  Number:  03 

Budget  Activity:  02  Advanced 

Technology  Development  (U) 


E.  (U)  COMPARISON  WITH  FY89  DESCRIPTIVE  SUMMARY: 

IMPACT  OF  CHANGES  (U) 


CHANGE  SYSTEM  CAPABILITIES  SCHEDULE  BUDGET  YEAR 

COST 

NONE 
NONE 
NONE 

NARRATIVE  DESCRIPTION  OF  CHANGES  (U) 

1.  ENGINEERING  CHANGES:  (U)  Multistatic  Radar  Concept  was  discontinued  due 
to  lack  of  funds  in  FY1988. 

2.  SCHEDULE  CHANGES :  (U)  NONE 

3.  COST  CHANGES:  (U)  NONE 


(U) 

Eng 

(U) 

Sched 

(U) 

Cost 

F.  (U)  PROGRAM  DOCUMENTATION:  N/A 

G.  (U)  RELATED  ACTIVITIES:  N/A 

H.  (U)  OTHER  APPROPRIATION  FUNDS:  N/A 

I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  N/A 


J.  (U)  MILESTONE  SCHEDULE: 


Milestone 


Date 


o 

o 

o 

o 

o 

o 


(X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  xxxxxxx 


(X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  xxxxxxx 
(X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  xxxxxxx 
(X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  xxxxxxx 
(X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  xxxxxxx 
(X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  xxxxxxx 


FY  1990/1991  BIENNIAL  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Elemenc:  0603220C  Project  Number:  04 

PE  Title:  Surveillance,  Acquisition,  Budget  Activity:  02  Advanced 

Tracking  and  Kill  Assessment  (U)  Technology  Development  (U) 

A.  (U)  RESOURCES :  ($  in  thousands) 

Project  Title:  Laser  Radar  Technology  (U) 

Popular  FY88  FY89  FY90  FY91  To  Total 

Name  Actual  Est  Est  Est  Comp  Prog 

Laser  Radar  Technology  79,850  80,771  98,852  101,839  Continued 


DESCRIPTION  OF  MISS! ON  REQUIREMENT  AND  SYSTEM  CAPABILITIES : 


(X)  This  project  develops  and  demonstrates  the  technology  for  a  number  of 
critical  missions  within  the  SDS .  Laser  Radar  Technology  includes  laser  trans¬ 
mitters,  receivers,  optics  for  both  transmitters  and  receivers,  mechanisms  for 
steering  and  directing  the  beams,  signal  processing  algorithms  codes  for  calcu¬ 
lating  laser  radar  cross  sections  and  system  performance,  and  measurements.  XX 
XXiXULXTXXXXXXXXKXXXXXXXXXmXTXXXXXXXKXXXXXXKXXXXXXXXX^XXKXXXXXmXXXXXXXXXX 
XXZUiXXXXXXXxXXXXXXXXXXXXiiXiXmXXXXXXXXILXXXXXXXXICXXXCiXXXXLXXXICCCOCXXICCmXX 

xux:<xxx:ccixxxxxxxxxxxxxxxxxmxxxxLXLx:LXXxxxxxx:ccLx:a:LxcucLxxx]Lxx:ixxxx:<xxxxxx 

xxxuxxxLx:uLxxxxxxx:mxxxxxxxoLxxxxxxLxxxxcLxx:a:cc<x:axuixx:Lxxxxxxxx:ixxxxmxxxx 

XCLXXXXXXXIQLXXXXXXXXXXXXXXXXXXXXXIUULXXXiXILXXXXXICCQCCQCLXXiXICXXXXXXXXXXXXXXXXX 

XXXLXXILXXXXXXLXXILXXXXXXXXXXXXXXXXXXXXXmXXXXXXICCLXICLXXXXIiXXXXXXXXXXXXXXXXX 

XTXXXXXXXXTXXXTXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXTXXLXXXXXXXXXXXXXXXX 

xxxxxTXXxxxmxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxmxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XTXXXXTXXXIXXXXXXXOCIXXXXXXXXXXXXXXXXXXXXXXmXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XKXLXXXUUCLXXXXXXXXXXXXXXXXmXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XiXXCLXXUULTXXXXXLXXXXXXXTXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xLKxcLxxxxTxxuLxxx<xxxxxxLx<xxmxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx<xxxxxxxxxx 

xxxccuumxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  PLANS: 


FY1988  Accomplishments: 


o  (U)  Increase  output  power  and  stability  in  the  LICD  program 
o  (U)  Measure  absolute  cross  sections  on  more  targets  and  decoys 
o  (U)  Figure  and  test  1 -meter  Beryllium  mirror. 

o  (U)  Assemble  components  for  the  Firepond  Laser  Radar  System  tests. 


FY1989  Planned  Program: 


o  (U)  Perform  significant  demonstration  experiment  using  the  2  KW  laser 
radar  at  Firepond  to  actively  measure  and  discriminate  objectives  deployed  from 
payloads  launched  at  Wallops  Island,  some  600  km  from  the  transmitter. 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxx 


Program  Element:  0603220C 

PE  Title:  Surveillance ,  Acquisition, 

Tracking  and  Kill  Assessment  (U) 


Project  Number:  04 

Budget  Activity:  02  Advanced 

Technology  Development  (U) 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxx 

(U)  FY1990/1991  Planned  Program: 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxmxxxxxxxxxxxxxxxxxxxxmxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

(U)  Program  to  Completion:  This  is  a  continuing  program. 

D.  (U)  WORK  PERFORMED  BY: 

(U)  In  house 

o  (U)  US  Army  Strategic  Defense  Command  -  Huntsville,  AL 
o  (U)  Navy  PMW-145  -  Arlington,  VA 
o  (U)  USAF  Rome  Air  Development  Center,  Rome,  NY 

(U)  Major  Contractors 
o  (U)  AVCO  -  Everett,  MA 

o  (U)  Boeing  Aerospace  Company  -  Seattle,  WA 
o  (U)  Rockwell  -  Woodland  Hills,  CA 
o  (U)  MIT/LL  -  Bedford,  MA 
o  (U)  STI  -  Bellevue,  WA 

E.  (U)  COMPARISON  WITH  FY89  DESCRIPTIVE  SUMMARY: 

IMPACT  OF  CHANGES  (U) 


CHANG F 

SYSTEM  CAPABILITIES 

SCHEDULE 

BUDGET  YEAR 
COST 

(X)  Eng 
(U)  Sched 
(U)  Cost 

xxxxxxxxxxxxmxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxx 

One  year  delays 

$18M  Reduction 

xxxxxxxxxx 


NARRATIVE  DESCRIPTION  OF  CHANGES  (U) 

1.  ENGINEERING  CHANGES:  (U) 

2.  SCHEDULE  CHANGES:  (U)  See  Cost  Changes 


Program  Element:  0603220C  Project  Number:  04 

PE  Title:  Surveillance ,  Acquisition,  Budget  Activity:  02  Advanced 

Tracking  and  Kill  Assessment  (U)  Technology  Development  (U) 

3.  COST  CHANGES :  (U)  The  LICD  program  schedule  extended  to  its  maximum 

allowable  60  month  duration  and  the  n  x  m  heterodyne  detector  array  development 
restricted  to  quad  arrays.  Large  Optics  program  deleted  some  advanced  concepts 
and  allowed  some  contracts  to  expire  and  the  two-meter  SiC  Be,  and  Fused  Silica 
demonstration  substrates  slipped  to  1991.  Laser  Radar  Technology  and  Measure¬ 
ments  programs  severely  cut  for  multi-kw  microsecond  laser  technology, 
restricted  angle-angle  imaging  optics  development  to  multiple  aperture  con¬ 
cepts,  and  several  beam  steering  concepts  dropped. 


(U)  PROGRAM  DOCUMENTATION :  N/A 


G.  (U)  RELATED  ACTIVITIES: 


(U)  There  is  close  coordination  with  Program  Element  #06032240,  Surviv¬ 
ability,  Lethality  and  Key  Technologies  through  the  SDIO  Optics  Committee  and 
with  Program  Element  #06032220,  Kinetic  Energy  Weapons,  and  with  Program  Ele¬ 
ment  #0603221 C,  Directed  Energy  Weapons. 


H.  (U)  OTHER  APPROPRIATION  FUNDS:  N/A 

I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  N/A 

J.  (U)  MILESTONE  SCHEDULE: 

Milestone  Date 


o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xmxxxxxxxxxxxxxxxxxxxxxxxx  xxxxxxx 

o  (X)  xxxxxxxxxmxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxx  xxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxx 


xxxxxxx 


FY  1990/1991  BIENNIAL  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  0603220C 

PE  Title:  Surveillance,  Acquisition, 

Tracking  and  Kill  Assessment  (U) 


Project  Number:  05 
Budget  Activity:  02  Advanced 
Technology  Development  (U) 


A.  (U)  RESOURCES:  ($  in  Thousands) 
Project  Title:  Passive  Sensors  Technology 


Popular 

FY88 

FY89 

FY90 

FY91 

To 

Total 

Name 

Actual 

Est 

Est 

Est 

Como 

Prog 

IR  Sensors  (U) 

55,841 

71,299 

95,864 

105,842 

Cont 

Cont 

B.  (U)  BRIEF  DESCRIPTION  OF  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES: 

(U)  This  project  develops  and  demonstrates  the  infrared  sensor  component 
technology  required  for  the  performance,  reliability,  survivability,  produci- 
bility,  and  affordability  of  the  Strategic  Defense  Initiative  surveillance  sys¬ 
tems.  The  specific  infrared  technology  areas  include:  improving  the  produci- 
bility  of  high  quality  radiation  hardened  beryllium  mirrors,  infrared  detec¬ 
tors,  readout  devices,  on-array  signal  processing  techniques,  optical  test 
facilities  for  characterizing  and  calibrating  sensors,  active  cryocooler  devel¬ 
opment  and  life  testing,  pilot  line  production  demonstrations  of  focal  plane 
components,  cost  projections  for  manufacturing  such  components,  and  integrated 
focal  plane  performance  demonstrations.  Particular  emphasis  is  placed  on  the 
requirements  for  boost  and  midcourse  surveillance  because  of  the  stringent 
technical  performance  requirements  while  operating  in  severe  radiation  environ¬ 
ments.  Producibility  of  radiation  hardened  seeker  sensors  will  also  be  demon¬ 
strated. 


C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  PLANS: 

(U)  FY1988  Accomplishments: 

o  (U)  Optics  Technology 

(U)  Perform  operational  testing  of  IBC  and  IED  hybrid  arrays  with  gamma 
suppression  signal  processing. 

(U)  Perform  preliminary  test  On-Array  Signal  Processing  chips. 

-  (U)  Validate  the  Advanced  Components  Evaluation  (ACE)  hybrid  array 
radiation  test  facility. 

o  (U)  IR  Focal  Place  Array  Technology 

-  (U)  Perform  Precursor  Above- the-Horizon  Sensor  (PATHS)  demonstration 
of  a  three  color  LWIR  module. 

(U)  Complete  PATHS  pre-pilot  production  demonstration  for  extrinsic 
silicon  hybrid  arrays. 

(U)  Perform  Scanning  LWIR  Intrinsic  Module  (SLIM)  LWIR  HgCdTe  hybrid 
array  performance  demonstration. 

-  (U)  Perform  baseline  producibility  demonstration  on  the  MWIR  HqCdTe 
Manufacturing  Technology  program. 


Program  Element:  0603220C  Project:  11 

PE  Title:  Surveillance  Acquisition,  Budget  Activity:  02  Advanced 

Tracking  and  Kill  Assessment  (U)  Technology  Development  (U) 

4.  (U)  FY1991  Planned  Program: 

GBR-X: 

o  (U)  Complete  fabrication  assembly  and  test  of  all  hardware  sub¬ 
systems  . 

o  (U)  Complete  verification  tests  of  all  software  subsystems, 
o  (U)  Integrate  subsystems  and  initiate  hardware  and  software 
testing  at  the  system  level  in  preparation  for  delivery  of  the  system  to 
USAKA,  the  field  test  site  in  FY92. 

o  (U)  Complete  construction  of  facilities  at  USAKA,  the  field  test 

site . 


GBR-M: 

o  (U)  Continue  analysis  of  operation  in  a  nuclear  environment,  ECM 
environment  and  discrimination  techniques . 

o  (U)  Competitively  select  two  contractors  to  conduct  preliminary 
design  for  a  tactical  system. 

o  (U)  Develop  and  refine  two  competitive  preliminary  designs  and 
initiate  effort  to  provide  detailed  cost  proposals  for  conduct  of  Full  Scale 
Development  with  a  production  option.  (A  single  approach  will  be  selected  in 
FY92 . ) 


5.  (U)  Program  to  Completion:  (U)  This  is  a  continuing  program. 

State-of- the-Art  components  and  tactical  concepts  for  a  deployable  ground- 
based  radar  for  defense  of  CONUS  and  terminal  Allied  defenses  will 
continue . 

D.  (U)  WORK  PERFORMED  BY:  This  project  is  managed  by  the  U.S.  Army 
Strategic  Defense  Command,  Huntsville,  AL,  for  the  SDIO. 

o  (U)  Major  Contractors: 

oo  (U)  GBR-X  Development  -  Raytheon  Corporation  -  Wayland,  MA. 
oo  (U)  Contractor  for  the  GBR-M  will  be  selected  during  FY  1991. 

E.  (U)  COMPARISON  WITH  FY88/1989  DESCRIPTIVE  SUMMARY: 

IMPACT  OF  CHANGES  (U) 


CHANGE  |  SYSTEM  CAPABILITIES  |  SCHEDULE  |  FY1990/91  | 

|  j  |  COST  | 


(X)  Tech  XXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXX  Moderate  Risk  Low  Risk 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

(X)  Sched  Moderate  Risk  XXXXXXXXXXXXXXXXXXXXX  Low  Risk 

XXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxx 

xxxxxxxx 


(U)  Cost 


Low  Risk 


Moderate  Risk 


Program  Element:  0603220C  Project:  11 

PE  Title:  Surveillance  Acquisition,  Budget  Activity:  02  Advanced 

Tracking  and  Kill  Assessment  (13)  Technology  Development  (U) 


NARRATIVE  DESCRIPTION  OF  CHANGES  (U) 

1.  (U)  TECHNICAL  CHANGES:  The  GBR-X  was  modified  to  support  both 
the  midcourse  and  terminal  phases  of  the  Strategic  Defense  System.  The 
technical  risks  associated  with  this  change  are  considered  moderate.  The 
changes  increase  the  physical  size  and  complexity  of  the  antenna,  requires 
a  more  stringent  angle  error  budget,  uses  a  unique  dual  field  of  view 
antenna  and  allows  discrimination  of  Reentry  Vehicles  (RVs)  from  decoys 

in  the  exoatmosphere  by  an  active  sensor. 

2.  (X)  SCHEDULE  CHANGES :  The  change  is  brought  about  due  to  the 
integration  of  more  complex  hardware  and  software  on  a  similar  elapsed 
time  schedule  and  the  added  technical  risk.  The  risk  is  considered 
moderate  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

3.  (U)  COST  CHANGES :  Budget  year  costs  did  not  change. 

F.  (U)  PROGRAM  DOCUMENTATION : 

o  (U)  System  Concept  Paper  -  April  1988. 
o  (U)  Test  and  Evaluation  Master  Plan  -  June  1987. 

G.  (U)  RELATED  ACTIVITIES:  None 

H.  (U)  OTHER  APPROPRIATION  FUNDS: 

1.  (U)  Procurement:  None. 

2.  (U)  Military  Construction:  ($  in  Thousands) 

FY88  FY89  FY90/91 

0  16,000  0 

(U)  These  funds  provide  for  extensive  modifications  to  the  existing 
Defense  Center  Control  Building  at  U.S.  Army  Kwajalein  Atoll  to  accomodate 
the  GBR-X. 

I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  None. 

(U)  TEST  AND  EVALUATION  DATA:  Not  applicable  to  this  program. 


J. 


FY  1990/1991  BIENNIAL  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Elemenc:  0603220C  Project  Number:  12 

PE  Title:  Surveillance,  Acquisition,  Budget  Activity:  02  Advanced 

Tracking  and  Kill  Assessment  (U)  Technology  Development  (U) 

A.  (U)  RESOURCES  ($  in  thousands) 


Proiect  Title:  SATKA  Integration  and 

Support  (U) 

Popular 

FY88 

FY89 

FY90 

FY91 

To 

Total 

Name 

Ac tual 

Est 

Est 

Est 

Como 

Prog 

SATKA  Support  (U) 
Subtask  1:  Tech 

86,402 

97,119 

118,471 

185,144 

Cont 

Cont 

Subtask  2:  Svstems 

30.813 

25.471 

36.077 

28.970 

Cont 

Cont 

SATKA  Support  (U) 

117,215 

122,590 

217,548 

214,114 

Continued 

B.  (U)  BRIEF  DESCRIPTION  OF  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES: 

(U)  This  project  includes  a  variety  of  integration  experiments  designed  to 
examine  the  interrelationships  between  the  sensors,  discriminants  and  informa¬ 
tion  fusion  considered  in  other  parts  of  the  program  element. 

(U)  Midcourse  Sensors:  This  effort  is  designed  to  provide  the  space-based 
experiment  with  midcourse  sensors  needed  to  prove  the  feasibility  of  such  sen¬ 
sors,  whether  they  are  deployed  on  an  SSTS  or  a  GSTS .  It  will  include  defini¬ 
tion  of  low  cost  experiments  which  can  establish,  with  a  high  degree  of  confi¬ 
dence,  this  feasibility,  identification  of  appropriate  platforms  for  the  con¬ 
duct  of  the  experiments,  and  acquisition  of  the  sensors  and  platforms. 

(X)  Visible  Ultraviolet  Experiment  (VUE):  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  The  VUE  will  provide  the  needed  data  base  for 
validating  high  altitude  targeting  system  concepts  which  could  support  techni¬ 
cal  intelligence,  space  object  cataloging,  and  space-based  satellite  attack 
warning  missions. 

(X)  The  Infrared  Background  Signature  Survey  (IBSS)  is  a  near-term  exper¬ 
iment  which  gathers  infrared,  visible  and  ultraviolet  radiation  data  XXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  The 
information  collected  will  be  used  to  significantly  increase  the  limited  data¬ 
base.  The  IBSS  instrumentation  package  is  being  developed  jointly  by  the  US 
and  the  Federal  Republic  of  Germany  (Messerschraitt-Boelkow-  Blohm,  MBB,  is  the 
prime  contractor) ,  and  uses  satellite  hardware  which  has  been  flown  on  previous 
Shuttle  missions. 

(U)  SATKA  Integrated  Experiments  (SIE)  develops  an  experimental  network 
surveillance  system  (ENSS)  to  collect  data  on  ballistic  missiles  from  launch  to 
impact.  This  data  supports  sensor  system  development,  interface  specifica¬ 
tions,  handoff  procedures,  geodesy  and  active  and  passive  discrimination. 

These  experiments  support  development  of  a  system  to  investigate  issues  associ¬ 
ated  with  detection,  cracking,  and  identifying  a  large  scale,  multiple  bairis- 
tic  missile  attack.  The  system  will  provide  the  data  to  selectively  intercept 
and  neutralize  specific  targets. 


Program  Element:  0603220C 

PE  Title:  Surveillance,  Acquisition, 

Tracking  and  Kill  Assessment  (U) 


Project  Number:  12 

Budget  Activity:  02  Advanced 

Technology  Development  (U) 


(U)  Included  under  Project  12  are  the  development  of  targets  for  use  in 
the  various  measurement  programs  and  SATKA  support.  Support  is  provided 
through  trade  studies,  analysis,  evaluation  and  technical  assistance  for  vari 
ous  Sensor/Interceptor  programs  in  support  of  a  Strategic  Defense  System. 


PROGRAM  ACCOMPLISHMENTS  AND  PLANS: 


(U)  FY1988  Accomplishments: 


o  (U)  Conduct  at  least  four  SIE  missions  and  collect  data  on  other  tar¬ 
gets  of  opportunity 

o  (U)  Demonstrate  continuous  target  observation  from  boost  phase  through 
midcourse  and  terminal 

o  (U)  Validate  the  ENSS  upgrades  and  improve  data  control  systems 
o  (U)  Continue  classified  efforts  and  target  development 
o  (U)  Complete  I3SS  Subsystem  Design 


FY1989  Planned  Program: 


r  Complete  integration  of  the  IBSS  System 

o  (U)  Develop  fully  defined  IBSS  payload  operations  and  a  mission  pro¬ 
file. 

o  (U)  Complete  IBSS  crew  and  missions  specialist  training 
o  (U)  Demonstrate  full-scale,  real-time  multiple  target  tracking  and 
handover 

o  (TJ)  Conduct  a  specific  SDIO/SIE  mission 

o  (U)  Perform  detailed  pre-  and  post-mission  analysis  and  data  reduction 
o  (U)  Continue  classified  efforts 


FY1990/1991  Planned  Program: 


o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
o  (x)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


D.  (U)  WORK  PERFORMED  BY: 

o  (U)  Analytical  Services  Incorporated  (ANSER)  -  Washington,  DC 

o  (U)  Nichols  Research  Corporation  -  Huntsville,  AL 

o  (U)  Teledyne  Brown  Engineering  -  Huntsville,  AL  &  Colorado  Springs 

o  (U)  TITAN  Systems  Inc.  -  Huntsville,  AL 

o  (U)  Colsa  Inc.  -  Huntsville,  AL 

o  (U)  Messerschmitt-Boelkow-Blohra  -  Munich,  FRG 

o  (U)  SAIC  -  Colorado  Springs,  CO  &  Hermosa  Beach,  CA 


Program  Element:  0603220C 

PE  Tide:  Surveillance,  Acquisition, 

Tracking  and  Kill  Assessment  (U) 


Project  Number:  05 

Budget  Activity:  02  Advanced 

Technology  Development  (U) 


o  (U)  Cryogenic  Technology 

(U)  Initiate  life  testing  on  the  Two- stage  Rotary  Reciprocating 
Refrigerator  (R3)  and  the  Mini-HALO  cryocoolers. 

(U)  Demonstration  of  critical  components  used  for  proof -of -concept  of 
magnetic  refrigerators  which  have  potential  to  achieve  cooling  requirements  for 
LWIR  sensors  with  far  smaller  weight  and  power  penalties. 

(U)  FY1989  Planned  Program: 

o  (U)  Optics  Technology 

(U)  Demonstrate  On-Array  Signal  Processing  with  Z  Technology. 

(U)  Wide  f ield-of - view  (WFOV)  Brassboard  Fabrication. 

(U)  Continue  Mirror  Fabrication  Process  Evaluation. 

o  (U)  IR  Focal  Plane  Array  Technology 

(U)  Initiate  Longwave  Infrared  HqCdTe  FPAs  for  Seekers. 

(U)  Continue  producible  MWIR  HqCdTe  with  1st  Enhanced  Process  Line. 

(U)  Initiate  Hybrids  With  Advance  Yield  for  Surveillance  (HYWAYS)  Pro- 
ducibility  Demonstration. 

-  (U)  Prepare  for  HYWAYS  producibility  program  pilot  production  of  Impu¬ 

rity  Band  Conduction  (IBC)  hybrid  arrays. 

o  (U)  Cryogenic  Technology 

(U)  Demonstrate  PFC  Cooler  Performance. 

(U)  Continue  Two-Stage  Cooler  Life  Test. 

(U)  Evaluate  Magnetic  Crycooler. 

(U)  FY1990/1991  Planned  Program: 

o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxmxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
O  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

O  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxxxxxxx 

o  (U)  Initiate  new  cryocooler  concepts  for  no  moving  parts,  non-wearing 
machines . 

o  (U)  Initiate  superluttice  detector  development. 


Program  Element:  0603220C 
PE  Title:  Surveillance,  Acquisition 
Tracking  and  Kill  Assessment  (U) 


Project  Number:  05 

Budget  Activity:  02  Advanced 

Technology  Development 


D.  (U)  WORK  PERFORMED  BY: 


(U)  Major  Contractors: 

o  (U)  Aerojet  Electrosystems  -  Azusa,  CA 
o  (U)  Hughes  Aircraft  -  El  Segundo,  CA 
o  (U)  Garrett  AiResearch  -  Torrance,  CA 
o  (U)  Rockwell  International  -  Anaheim,  CA 
o  (U)  Arthur  D.  Little  -  Cambridge,  MA 
o  (U)  Texas  Instruments  -  Dallas,  TX 

o  (U)  Santa  Barbara  Research  Corporation  -  Santa  Barbara,  CA 


E. 

(m  COMPARISON  WITH  FY89 

DESCRIPTIVE  SUMMARY: 

IMPACT  OF 

1  CHANGES  on 

CHANGE  SYSTEM 

CAPABILITIES 

SCHEDULE  BUDGET  YEAR 

COST 

(U) 

Eng 

NONE 

(U) 

Sched 

NONE 

(U) 

Cost 

NONE 

NARRATIVE  DESCRIPTION  OF  CHANGES  (U) 

1.  ENGINEERING  CHANGES:  (U)  N/A 

2.  SCHEDULE  CHANGES:  (U)  N/A 

3.  rosT  CHANGES:  (U)  N/A 


F.  (U)  PROGRAM  DOCUMENTATION:  N/A 

G.  (U)  RELATED  ACTIVITIES:  This  project  provides  high  performance,  radiation 
hardened,  producible  IR  focal  planes  and  pilot  line  demonstration  for  all  pas¬ 
sive  sensor  elements.  These  include  BSTS,  SSTS ,  GSTS , (Proj ects  8  and  9)  and 
several  GBI  and  SBI  interceptors,  Program  Element  #0603222C.  Producibility 
efforts  as  well  as  radiation  hardness  goals  are  coordinated  with  DARPA,  DNA, 
and  NASA. 


H.  (U)  OTHER  APPROPRIATION  FUNDS: '  N/A 

I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  None. 

J.  (U)  MILESTONE  SCHEDULE: 


Milestone  Date 


o  (U)  WFOV  Brassboard  Demonstration  FY1991 
o  (U)  MWIR  HqCdTe  Production  Demonstrations  FY1991 
o  (U)  LW1R  Repeatability  Demonstration  FY1992 
o  (U)  Beryllium  Mirror  Fabrication  FY1991 


o  (U)  HYWAYS  Extrinsic  Silicon  Production  Demo  FY1991 
o  (U)  Prototype  Flight  Cryocooler  Performance 
Demonstration 


FY  1993 


FY  1990/1991  BIENNIAL  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  0603220C  Project  Number:  06 

PE  Title:  Surveillance,  Acquisition,  Budget  Activity:  02  Advanced 

Tracking  and  Kill  Assessment  (U)  Technology  Development  (U) 


A.  (U)  RESOURCES :  ($  in  thousands) 

Proiect  Title:  Signal  Processing  Technology  (U) 


Popular 

Name 

FY88 

Actual 

FY89 

Est 

FY90 

Est 

FY91 

Est 

To 

Comp 

Total 

Program 

Signal  Processing  (U) 

68,122 

81,943 

100,848 

106,827 

Cont 

Cont 

3.  (U)  BRIEF  DESCRIPTION  OF  MISSION  REQUIREMENTS  AND  SYSTEM  CAPABILITIES: 

(U)  This  project  develops  and  demonstrates  the  techniques  associated  with 
board  high  speed  sensor  signal  and  data  processing  for  multiple  surveillance 
sensor  systems  and  provides  a  radiation  hardened  digital  and  analog  circuit 
component  base  supporting  numerous  SDS  concepts  for  defense  against  a  large 
number  of  ballistic  missiles.  To  accomplish  the  mission  objectives,  key  ele¬ 
ments  must  perform  large  numbers  of  computations  to  perform  surveillance, 
acquisition,  tracking,  and  kill  assessment  of  missiles  and  reentry  vehicles. 
These  elements  must  survive  and  continue  to  perform  in  high  levels  of  natural 
and  nuclear  radiation.  Selected  elements  must  continue  to  operate  through  very 
high  flash  levels  of  a  nuclear  burst.  High  speed  and  low  power  Very  Large 
Scale  Integrated  (VLSI)  electronic  circuits  and  memories  with  performance  com¬ 
parable  to  the  DoD  Very  High  Speed  Integrated  Circuit  (VHSIC)  Technology  must 
be  developed  to  achieve  very  high  levels  of  performance  and  radiation  harden¬ 
ing. 

C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  PLANS: 

(U)  FY1988  Accomplishments: 

o  (U)  Demonstrate  VHSIC  I  technology  at  level  I  hardness  level 
o  (U)  Demonstrate  the  50ns,  64K  chip 

o  (U)  Start  a  new  initiative  for  a  12 -bit,  10MHz  A/D  converter, 
o  (U)  Continue  development  of  techniques  to  achieve  level  II  hardness 
for  VLSI  in  GaAs  and  silicon  of  both  digital  and  linear  devices. 

o  (U)  Continue  GaAs  digital  solid-state  technology  developments, 
o  (U)  Real-time  brassboard  processing  demonstration  of  live  satellite 
data  stream  using  the  AOSP. 

o  (U)  Continue  GVSC  Phase  II  to  design,  build,  and  test  a  basic  1750A 
computer  for  breadboard  demonstration. 

o  (U)  Demonstrate  40  MHz  breadboards  with  a  Reduced  Instruction  Set  Com¬ 
puter  (RISC)  architecture  in  the  CMOS  MIPS  processor  program, 
o  (U)  Demonstrate  16K  SRAM  on  SOI 

(U)  FY1989  Planned  Program: 

o  (U)  Prepare  radiation  hardened  devices  for  "DISCO  ELM"  underground 

test 

o  (U)  Complete  A/D  converter  design 

o  (U)  Initial  preproduction  of  radiation  hardened  64K  SRAM 


on 


Program  Element:  0603220C 

PE  Title:  Surveillance,  Acquisition, 

Tracking  and  Kill  Assessment  (U) 


Project  Number:  06 

Budget  Activity:  02  Advanced 

Technology  Development  (U) 


o  (U)  Continue  support  goal  of  space  qualifiable  GaAs 
o  (U)  Demonstrate  feasibility  of  100  MHz  GaAs  MIPS  processor 
o  (U)  Demonstrate  a  GVSC  Phase  II  1750A  computer  brassboard 
o  (U)  Demonstrate  a  radiation-hardened  vector  processor  (RHVP)  brass 

board 

o  (U)  Demonstrate  a  64K  SRAM  on  SOI 


FY1990/1991  Planned  Program: 


o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
o  ( X )  xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

o  ( X )  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXXXXXXXXXX 
o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


(U)  PROGRAM  PLAN  TO  COMPLETION:  This  is  a  continuing  program 


D.  (U)  WORK  PERFORMED  3Y: 


(U)  In  House 


o  (U)  Air  Force  Weapons  Laboratory  -  Kirtland  AFB,  NM 
o  (U)  Naval  Ocean  Systems  Center  -  San  Diego,  CA 
o  (U)  Harr2/  Diamond  Laboratory  -  Adelphi,  MD 
o  (U)  Naval  Research  Laboratory  -  Washington,  DC 
o  (U)  Naval  Weapons  Support  Center  -  Crane,  IN 
o  (U)  USAF  Rome  Air  Development  Center  -  Hanscomb  AFB,  MA 


(U)  Major  Contractors 
o  (U)  Aerojet  -  Azusa,  CA 

o  (U)  Computer  Sciences  Corp  -  Albuquerque,  NM 

o  (U)  General  Electric  -  Syracuse,  NY  and  Research  Triangle  Park,  NC 
o  (U)  Harris  -  Melbourne,  FL 

o  (U)  Honeywell  -  Plymouth,  MN,  &  Clearwater,  FL 
o  (U)  Hughes  -  Carlsbad,  CA  &  Malibu,  CA 
o  (U)  IBM  -  Manassas,  VA 
o  (!">  Mayo  Foundation  -  Rochester,  MN 
o  (U)  McDonnell  Douglas  -  Huntington  Beach,  CA 
o  (U)  MIT/Lincoln  Laboratory  -  Lexington,  MA 
o  (U)  Nichols  Research  Corp  -  Huntsville,  AL 
o  (U)  Raytheon  -  Sudbury,  MA 
o  (U)  Rockwell  -  Newbury  Park,  CA 
o  (U)  Texas  Instruments,  -  Dallas,  TX 
o  (U)  Hughes  -  El  Segundo,  CA 
o  (U)  Unisys  -  Egan,  MN 
o  (U)  Westinghouse  -  Baltimore,  MD 


Program  Element:  0603220C 

PE  Title:  Surveillance,  Acquisition, 

Tracking  and  Kill  Assessment  (U) 


Project  Number:  06 

Budget  Activity:  02  Advanced 

Technology  Development  (U) 


COMPARISON  WITH  FY39  DESCRIPTIVE  SUMMARY: 


CHANGE 


IMPACT  OF  CHANGES  (U) 
SYSTEM  CAPABILITIES  SCHEDULE 


BUDGET  YEAR 
COST 


(U)  Eng 
(U)  Sched 
(U)  Cost 


NARRATIVE  DESCRIPTION  OF  CHANGES  (U) 


1.  ENGINEERING  CHANGES:  (U)  N/A 

2.  SCHEDULE  CHANGES:  (U)  N/A 

3.  COST  CHANGES:  (U)  N/A 

F.  (U)  PROGRAM  DOCUMENTATION  N/A 

G.  (U)  RELATED  ACTIVITIES:  This  project  provides  radiation  hardened  micro¬ 
electronics  technology  for  all  other  space  based  and  interceptor  elements:  PE 
*0603223C  Kinetic  Energy  Weapons  (SBI,  ERIS,  HEDI)  and  PE  #0603225C  Space  Based 
Battle  Management/C3 .  Radiation  tolerance  and  survivability  goals  coordinated 
with  PE  s060322AC  Survivability ,  Lethality  and  Key  Technologies.  This  project 
operates  in  coordination  with  the  Defense  Nuclear  Agency  and  service  radiation 
hardened  microelectronics  technology  ef forts . 


H. 

(U) 

OTHER  APPROPRIATION  FUNDS: 

:  N/A 

I. 

(U) 

INTERNATIONAL  COOPERATIVE 

AGREEMENTS : 

J  . 

(U) 

MILESTONE  SCHEDULE: 

Milestone  Date 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  xxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  xxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  xxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  xxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  xxxxxxx 

o  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxx  .  xxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxx  xxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxx  xxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxx  xxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  xxxxxxx 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxx  xxxxxxx 


FY  1990/1991  BIENNIAL  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  0603220C  Project  Number:  07 

PE  Title:  Surveillance,  Acquisition,  Budget  Activity:  02  Advanced 

Tracking  and  Kill  Assessment  (U)  Technology  Development  (U) 

A.  (U)  RESOURCES:  ($  in  thousands) 

Project  Title:  Signal  Processing  Technology  (U) 

Popular  FY88  FY89  FY90  FY91  To  Total 

Name  Actual  Est  Est  Est  Comp  Prog 

Interactive 

Discrimination  (U)  23,141  13,960  37,941  41,932  Continued 

3.  (U)  3RIEF  DESCRIPTION  OF  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES: 

( X )  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxmxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  Energy  is  directed  at  the  unknown  object 
and  the  response  is  used  to  determine  if  the  object  is  a  reentry  vehicle.  XXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

( x )  xxxxxxxxxxxxjcxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XILXXXXXXXXXIiXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX:<XXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  Another  promising  ID  technique  uses  High 

Energy  Lasers  (HEL)  .  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXIULXXXXXXXXXXXXXXXXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxx 

C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  PLANS : 

(U)  FY1988  Accomplishments: 

o  (U)  Constructed  Army  Background  Experiment  (ABE)  sensor  package  and 
integrate  into  Low- Power  Atmospheric  Compensation  Experiment  (LACE)  spacecraft, 
o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
o  (U)  Completed  Multiple  Wire  Proportional  Counter  (MWPC)  module  and 
test  in  high  intensity  gamma  background. 

o  (U)  Evaluated  alternative  technologies  for  neutron  and  gamma 
detection. 

o  (U)  Measured  impulse  generated  by  a  CW  laser  on  target  materials, 
o  (U)  Evaluated  the  relative  performance  of  CW  Chemical,  Induction  Linac 
Free  Electron,  and  Pulse  Lasers  based  on  experimental  measurements . 

(U)  FY1989  Planned  Program: 

o  (U)  Evaluate  ABE  data  to  generate  requirements  on  NPS  sensor  to  operate 
in  natural  space  environment. 

o  (U)  Measure  performance  of  MWPC  in  intense  pulse  neutron  and  gamma 
environments . 


Program  Element;  0603220C 

PE  Title;  Surveillance,  Acquisition, 

Tracking  and  Kill  Assessment  (U) 


Project  Number;  07 

Budget  Activity:  02  Advanced 

Technology  Development 


o  (U)  Extend  measurements  of  delayed  neutrons  from  Uranium  fission  frag¬ 
ments  to  higher  neutron  energies 

o  (U)  Design,  construct,  and  test  neutron  and  gamma  detectors  using  pro¬ 
mising  new  technologies 

o  (U)  Measure  impulse  on  large  scale  replica  targets  generated  by  MIRACL 
(U)  FY1990/1991  Planned  Program: 

o  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXIOXXXXXXXXXXXXXXXX 

(U)  Program  to  Completion:  This  is  a  continuing  program. 

D.  (U)  WORK  PERFORMED  BY: 

(U)  In  House 

o  (U)  U.S.  Army  Strategic  Defense  Command  -  Huntsville,  AL 
o  (U)  Los  Alamos  National  Laboratory  -  Los  Alamos,  NM 
o  (U)  Naval  Research  Laboratory  -  Washington,  D.C. 
o  (U)  Air  Force  Weapons  Laboratory  -  Kirtland  Air  Force  Base,  NM 
o  (U)  White  Sands  Missile  Range,  NM 

(U)  Major  Contractors 

o  (U)  United  Technology  Research  Center,  Hartford,  CT 
o  (U)  KMS  Fusion  -  Ann  Arbor,  MI 

o  (U)  Battelle  Memorial  Laboratories  -  Columbus,  OH 

E.  (U)  COMPARISON  WITH  FY89  DESCRIPTIVE  SUMMARY: 

IMPACT  OF  CHANGES  (U) 

CHANGE  SYSTEM  CAPABILITIES  SCHEDULE  BUDGET  YEAR 

COST 

NONE 
NONE 
NONE 

NARRATIVE  DESCRIPTION  OF  CHANGES  (U) 

1.  ENGINEERING  CHANGES:  (U)  N/A 

2.  SCHEDULE  CHANGES:  (U)  N/A 

3.  COST  CHANGES:  (U)  N/A 


(U)  Eng 
(U)  Sched 
(U)  Cost 


; 


Program  Element:  0603220C 

PE  Title:  Surveillance,  Acquisition, 

Tracking  and  Kill  Assessment  (U) 


Project  Number:  07 
Budget  Activity:  02  Advanced 
Technology  Development  (U) 


F.  (U)  PROGRAM  DOCUMENTATION:  N/A 

G.  (U)  RELATED  ACTIVITIES:  Direct  coordination  is  maintained  with  PE 
#0603224C,  Survivability,  Lethality,  and  Key  Technologies,  in  examining  the 
effect  of  high  energy  lasers  and  particle  beams  on  targets  and  Program  Element 
#06032210,  Directed  Energy  Weapons,  in  funding  NPB  and  High  Energy  Laser 
Sources . 


H. 

(U) 

OTHER  APPROPRIATION  FUNDS: 

:  N/A 

I. 

(U) 

INTERNATIONAL  COOPERATIVE 

AGREEMENTS :  N/A 

J. 

(U) 

MILESTONE  SCHEDULE: 

Milestone  Date 

(U)  For  NPB-ID: 


0  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxx  xxxxxxx 

o  (U)  ABE  data  collection  complete  FY1990 

o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  XXXXXXX 

o  (U)  Preliminary  Design  Review  for  Flight  Unit  FY1991 

o  (U)  Critical  Design  Review  for  Flight  Unit  FY1992 

(U)  For  HEL-ID: 

o  (U)  Complete  CW  Laser  test  (small  scale)  FY1990 

o  (U)  CW  Laser  test  (large  scale)  FY1990 

o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXX  XXXXXXX 


FY  1990/1991  BIENNAL  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  0603220C  Project:  8 

PE  Title:  Surveillance,  Acquisition,  Tracking,  Budget  Activity:  02  Advanced 
and  Kill  Assessment  (SATKA)(U)  Technology  Development  (U) 

Project  Title:  Boost  Demonstration/Validation  £Dem/Valj  (U) 


PICTURE/SCHEMATIC  ON  NEXT  PAGE 


POPULAR  NAME:  BSTS  (U) 

A.  (U)  SCHEDULE /BUDGET  INFORMATION :  ($  in  thousands) 


SCHEDULE (U) 


(U) Program 
Milestones 


Engineering 

Milestones 

(U) 


(U)  T&E 
Milestones 


(U) Contract 
Milestones 


(U) BUDGET 


(U)Major 

Contract 


(U) Support 
Contract 


(U) In-House 
Contract 


(U)GFE/ 

Other 


(U)Total 


FY  88 


Preliminary 

Ground 

Demonstra¬ 

tions 


FY  89 


Interim 

Design 

Review 


FY  90 


Final  Design 
Review 
Milestone  II 


End- to -End 
Ground 
Demonstra¬ 
tion 


FY  91 


To  Complete 


Complete 
FSD  in 
Project  60, 
PE0604220C 


Complete 


FY  88 


FY  89 


173,993  |  235,000 


Select  FSD 
Contractor 


FY  90 


67,511 


FY  91 


Complete 


Prog  Total 
To  Complete 


Complete 


Complete 


173,993  |  235,000 


67,511 


|  Complete  | 


Program  Element:  0603220C 
PE  Title:  SATKA  (U) 


Project:  8 

Budget  Activity:  02  Advanced 
Technology  Development  (U) 

SCHEMATIC:  TOD  COMPETING  BSTS  CONCEPTS  OJD 


3 .  (U)  BRIE"  DESCRIPTION  OF  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES 


(X)  This  project  is  accomplishing  the  technical  analysis  and  Dem/Val  necessary 
for  a  fully  responsive  advanced  space -based  system  to  detect  and  track  ballistic 
missiles  in  their  boost  xmmmmmmmmmmmmmx  stage.  This 
data  will  be  used  to  generate  initial  tactical  waming/attack  assessment  (TW/AA) 
and  follow-on  attack  status  reports,  which  will  be  communicated  to  the  National 
Command  Authorities  (NCA) ,  to  subsequent  layers  of  surveillance  systems,  and, 
potentially,  to  defensive  weapon  systems.  Since  this  system  will  potentially 
provide  the  first  warning  and  attack  assessment  to  the  NCA,  as  well  as  handover 
to  other  SDS  elements,  it  oust  be  highly  survivable  through  all  levels  of 

conflict.  xxxxxxxxxxxxxxxxxxmxxxxxxxxxxxxxxxxxxxxxx:ccxxxxxxxxxx:(xxxxxxxxxxx 
x:ix:cxx:ccx:cccxxx:c<xxxxxxxxxx}cocQQCQCDcmxxxxxxxxxxxxxxxxxxxxxxxxx:caxxxxxxxx 
xxxx:cc<:cax:c<xxxxxxxx:cooQODaooQC(xxxx:<xxxxxxxxxxxxxxxxxxxxxxxxxxxx:cxxxxxxxx 
x:<x:caxxxxxxxxxxxxxxxxxxxx:ccc!Dcmxxxxxxxxxxxxxxxxxxxxx:cmxxxxx:ccccxx:c 
XIIXXXXXILXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXmXXICCCCCCCCXICCiXXXXXXXXXXXX 
XXXXXXXXXXXICCC<XXXXXXXmXXX:CCCmXXXXXXXXXXXXXXXXXXXXXX:<X  Specifically , 
improvements  are  expected  in  on-board  signal  and  data  processing,  protection 
against  direct/indirect  attacks,  and  in  XICCCOOCXXXXIIXXXXiaXXXXXXXICCXXXXXXXXXXXXX 
XXXICCCiXXXXXXXXXXXXXXXXXXXX  focal  planes,  frame  time,  responsitivity ,  and 
sensitivity.  The  project  includes  system  concept  definition,  system  design,  and 
the  ground  demonstration/validation  of  critical  subsystem/system  technologies. 

This  project  meets  the  requirements  specified  in  OSD  Master  Plan  for  Ballistic 
Missile  Tactical  Warning/Attack  Assessment  provided  to  Congress  in  1981.  All 
activities  in  this  project  for  FY90  have  been  reviewed  and  determined  to  be  in 
compliance  with  the  ABM  treaty. 


Program  Element:  0603220C  Project:  8 

PE  Title:  SATKA  (U)  Budget  Activity:  02  Advanced 

Technology  Development  (U) 

(U)  This  project  will  be  completed  at  Milestone  II  which  is  planned  for 
FY90 .  Full  Scale  Development  (FSD)  will  continue  under  Project  60,  PE0604220C 


C.  (U)  PROGRAM  ACCOMPLISHMENTS  MB  PLANS: 


1. 


(U)  FY1988  Program: 

(U)  Continued  development  of  engineering  design  for  total  BSTS  includ¬ 
ing  space,  ground,  and  support  elements 
(U)  Fabricate  and  test  key  technology  components 
(U)  Hold  Preliminary  Review  of  Ground  Demonstration 


2.  (U)  FY1989  Planned  Program: 

(U)  Perform  extensive  ground  testing  on  selected  components/subsystems 
(U)  Complete  design  of  system  and  supporting  elements 
(U)  Fully  detailed  justification  information  is  available  at  a  higher 
classification 


3.  (U)  FY199Q  Planned  Program: 

(U)  The  BSTS  will  continue  to  undergo  extensive,  end-to-end,  ground 
testing  on  components/subsystems. 

(U)  Specific  system  analysis,  design,  fabrication  data,  and  schedule 
information  is  available  at  a  higher  classification  level. 

(U)  Efforts  will  focus  on  ground  demonstration  for  FSD  Contractor 
selection  following  Final  Design  Reviews. 

(U)  This  project  will  terminate  with  BSTS  Milestone  II  decision.  BSTS 
FSD  will  continue  under  Project  60,  PEQ604220 C. 


D.  (U)  WORK  PERFORMED  BY :  This  program  is  managed  for  the  SDIO  by  the  Air 
Force  Space  Division,  El  Segundo,  CA. 


(U)  Major  Contractors 

(U)  Lockheed  Missiles  and  Space  Company  -  Sunnyvale,  CA  (BSTS) 
(U)  Grumman  Aircraft  Company  -  Bethpage,  NY  (BSTS) 

E.  (U)  COMPARISON  WITH  FY89  DESCRIPTIVE  SUMMARY: 


IMPACT  OF  CHANGES  (U) 


CHANGE  |  SYSTEM  CAPABILITIES  |  SCHEDULE  |  FY1990  COST  | 


(U)  Eng 
(U)  Sched 

(U)  Cost  $262M  Decrease 


NARRATIVE  DESCRIPTION  OF  CHANGES  (U) 

1.  ENGINEERING  CHANGES :  (U)  Restructured  program  eliminated  Dem/Val 

Satellite,  concentrates  on  ground  demonstration,  and  transfers 
to  Project  60,  Program  Element  0604220C  for  Full  Scale  Development. 
SCHEDULE  CHANGES:  (U)  Project  concludes  with  Milestone  II  in  FY90 


2. 


3.  COST  CHANGES:  (U)  Transfer  of  funding  to  new  Program  Element. 
Program  Element:  0603220C  Project:  8 

PE  Title:  SATKA  (U)  Budget  Activity:  02  Advanced 

Technology  Development  (U) 

F.  (U)  PROGRAM  DOCUMENTATION: 

(U)  BSTS  Technical  Requirements  Document  -  February  1985 
(U)  BSTS  System  Specification  -  August  1986 
(U)  BSTS  System  Requirements  Document  -  August  1986 
(U)  BSTS  Dem/Val  Environmental  Assessment  -  August  1987 
(U)  System  Concept  Paper  (BSTS  Appendix)  -  August  1987 

G.  (U)  RELATED  ACTIVITIES:  Program  Element  #06042200 

Phase  I  Strategic  Defense  System  (Project  60) 

H.  (U)  OTHER  APPROPRIATION  FUNDS:  N/A 

I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  N/A 

J.  (U)  TEST  AND  EVALUATION  DATA:  N/A 


Program  Element:  0603220C  Project:  09 

PE  Title:  Surveillance,  Acquisition,  Tracking  Budget  Activity:  2  Advanced 

and  Kill  Assessment  (U)  Technology  Development  (U) 


B.  BRIEF  DESCRIPTION  OF  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES: 

(U)  Detection,  tracking,  discrimination  designation,  and  handover  of  targets  in 
midcourse  are  accomplished  by  a  suite  of  cooperative  sensors.  Optical  sensor 
concepts  for  the  midcourse  consist  of  the  Ground-Based  Surveillance  and  Tracking 
System  (GSTS)  and  Space-Based  Surveillance  and  Tracking  System  (SSTS) . 

(X)  Midcourse  Sensors  (MCS)  work  together  with  hand  off  from  Boost  Surveillance 
and  Tracking  System  (BSTS)  to  track  offensive  ASATS  and  ballistic  missile,  XXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX .  Targe  t 
data,  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  from 
the  MCS  are  transmitted  to  SBI,  GBI,  and  other  SDS  elements. 


(x)  The  SSTS  consists  of  a  constellation  of  XXXXXXXXXXXXXXX  in  polar  orbit 
a  ground  segment  composed  of  fixed  and  mobile  stations.  The  primary  sensing 
payloads  of  the  satellite  are  a  XXXXXXXXXXXXXXXXXXXXX  LongUave  InfraRed  (LWIR) 
passive  sensor  and  a  visible/ultra  violet  passive  sensor,  XXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxmxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxmx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXXXX  The  early  satellites  will  gather  phenomenological  data 
required  for  design  optimization  of  surveillance  and  seeker  systems. 


(X)  The  GSTS  is  a  fast-response,  rocket-launched  LongWave  InfraRed  (LWIR)  sen¬ 
sor  system  boosted  into  suborbital  flight  for  use  in  the  midcourse  phase.  The 
GSTS  sensor  operation  is  integrated  with  SSTS  and  Ground  Based  Radar  (GBR) 
operations  to  provide  track  and  discrimination  data.  XXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxx 


(U)  The  Midcourse  Sensors  Experiment  (MCX)  is  the  Dem/Val  space  flight 
experiment  supporting  the  MCS.  This  experiment  is  described  under  PE  #0603220C 
(Project  12  -  SATKA  Support). 


Program  Element:  0603220C  Project:  09 

PE  Title:  Surveillance,  Acquisition,  Tracking  Budget  Activity:  2  Advanced 

and  Kill  Assessment  (U)  Technology  Development  (U) 


C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  PLANS: 


Prior  Year  Accomplishments: 


FY1988 


o  (U)  Completed  Midcourse  Sensor  Study  and  Similar  Studies  to 
define  Phase  One  Midcourse  Sensor  Baseline 
o  (U)  Defined  End-to-End  Ground  Demonstrations  for  MCS 
o  (U)  GSTS  Dem/Val  Contract  Awarded 


2.  (U)  Current  Year  Plan:  FY1989 


o  (U)  Develop  SSTS  and  GSTS  design  to  System  Requirements  Review 
(SRR)  level 

o  (U)  Perform  initial  system  simulation  demonstrations  leading  to 
end-to-end  ground  demonstration 
o  (U)  Continue  technology  risk  reduction  efforts 


3. 


Budget  Year  One  Plan: 


FY1990 


o  (U)  Develop  SSTS  and  GSTS  design  to  System  Design  Review  (SDR) 
level 

o  (U)  Perform  breadboard  processor  demonstrations  leading  to  end- 
to-end  ground  demonstration 
o  (U)  Continue  technology  risk  reduction  efforts 


Budget  Year  Two  Plan: 


FY1991 


o  (U)  Continue  developing  SSTS  Design 

o  (U)  Develop  GSTS  design  to  Preliminary  Design  Review  (PRR)  level 

o  (U)  Start  integration  of  end-to-end  ground  demonstration  brass- 
boards 

o  (U)  Continue  technology  risk  reduction  efforts 


(U)  Program  to  Completion:  This  is  a  continuing  program. 


D.  (U)  WORK  PERFORMED  BY: 


(U)  SSTS  Contractors 

o  (U)  Lockheed  Missiles  &  Spacecraft  Co.  -  Sunnyvale,  CA 

o  (U)  TRW,  Inc.  -  Redondo  Beach,  CA 


(U)  GSTS  Contractors 

o  (U)  McDonnell  Douglas  Space  Systems  Co.  -  Huntington  Beach,  CA 


Program  Element:  0603220C  Project:  09 

PE  Title:  Surveillance,  Acquisition,  Tracking  Budget  Activity:  2  Advanced 

and  Kill  Assessment  (U)  Technology  Development  (U) 


E.  (U)  COMPARISON  WITH  FY89  DESCRIPTIVE  SUMMARY: 

IMPACT  OF  CHANGES  (U) 


||  |  |  BUDGET  YEAR 

|  CHANGE  |  SYSTEM  CAPABILITIES  |  SCHEDULE  j  COST 


(U) 

Eng 

(U) 

Sched 

Lower  Risk  Dem/Val  |  MSX,  Advance  2  years 

(See  PE  #0603220C 

(U) 

Cost 

NARRATIVE  DESCRIPTION  OF  CHANGES  (U) 

Project  12) 

1. 

(U) 

ENGINEERING  CHANGES :  N/A 

2. 

(X) 

SCHEDULE  CHANGES:  See  PE  #06032200  Proiect  12 

-  XXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

3. 

(U) 

COST  CHANGES:  FY89  -  +S17.95M 

F.  (U)  PROGRAM  DOCUMENTATION: 

o  (U)  System  Concept  Paper  -  August  1987 
o  (U)  Test  and  Evaluation  Master  Plan  -  June  1987 

G.  (U)  RELATED  ACTIVITIES:  PE  0603220C  Project  05  (Passive  Sensor 

Technology),  Project  06  (Signal  Processing),  Project 
12  (SATKA  Support  -  Midcourse  Sensor  Experiment) 

H.  (U)  OTHER  APPROPRIATION  FUNDS:  ($  in  Thousands) 

I .  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  None 


J. 


(U)  TEST  AND  EVALUATION  DATA:  None 


FY  1990/1991  BIENNIAL  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element:  0603220C  Project  Number:  10 

PE  Title:  Surveillance ,  Acquisition,  Budget  Activity:  02  Advanced 

Tracking  and  Kill  Assessment  (U)  Technology  Development  (U) 

A.  (U)  RESOURCES  ($  in  Thousands) 

Project  Title:  Midcourse  Experiment  (U) 


Popular 

FY88 

FY89 

FY90 

FY91 

To  Total 

Name 

Actual 

Es  t 

Est 

Est 

ComD  ProEram 

AOA  (U) 

99,701 

93,591 

42,930 

28,953 

Continuing 

3.  (U)  BRIEF  DESCRIPTION  OF  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES: 


(U)  The  Airborne  Optical  Adjunct  (AOA)  platform  provides  an  Long  Wavelength 
Infrared  (LWIR)  testbed  for  the  midcourse  sensors  system.  It  supports  both  the 
Space  Surveillance  and  Tracking  System  (SSTS)  and  Ground-Based  Surveillance  and 
Tracking  System  (GSTS)  with  collection  of  multitarget  data,  verification  of  sen¬ 
sor  operation,  and  validation  of  processing  techniques  and  algorithms.  The  AOA 
platform  consists  of  an  LWIR  sensor  mounted  atop  a  modified  Boeing  767  aircraft. 
AOA  is  a  technology  validation  experiment  which  will  acquire,  track,  discrimi¬ 
nate,  and  provide  handover  coordinates  to  a  ground-based  radar  of  midcourse  tar¬ 
get  trajectories  for  ICBMs  launched  from  various  test  ranges.  AOA  will  validate 
the  functional  operation  of  airborne  LWIR  sensors  by  assessing  the  capability  to 
acquire  targets  at  long  ranges,  to  perform  discrimination,  to  perform  bulk  fil¬ 
tering,  and  to  provide  accurate  handover  data  to  other  tracking  elements.  The 
AOA  will  also  provide  a  design  data  base  for  future  programs  in  the  areas  of 
design  and  operation  of  LWIR  sensors,  real-time  on-board  signal  and  data  pro¬ 
cessing,  performance  of  an  integrated  payload  in  an  aircraft  environment,  and 
signatures  of  atmospheric  backgrounds,  targets,  and  aero-optic  effects.  The  Air¬ 
borne  Optical  System  (AOS)  would  be  an  operational  airborne  surveillance  system 
that  could  support  the  SATKA  functions  in  an  SDS  in  late  midcourse  and  early 
reentry.  There  are  currently  no  plans  for  the  AOS  in  the  phase  one  system 
architecture.  Many  of  the  key  technology  issues  are  being  addressed  by  the  var¬ 
ious  measurement  programs. 

C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  PLANS: 


(U)  FY1988  Accomplishments: 


o 

o 

o 

o 


(U)  Completion  of  flight  mission  data  software 
(U)  Sensor  and  sensor  platform  delivery  to  Boeing 
(U)  Aircraft  configuration  for  mission  equipment  installation 
(U)  Sensor  Integration  in  the  System  Integration  Laboratory 


(U)  FY1989  Planned  Program: 


o 

o 

o 


(U)  Installation  and  checkout  in  aircraft 

(U)  Begin  Continental  US  (CONUS)  flights 

(U)  Complete  AOA  system  integration  and  CONUS  testing 


Program  Element:  0603220C 

PE  Title:  Surveillance,  Acquisition, 
Tracking  and  Kill  Assessment  (U) 


Project  Number:  10 
Budget  Activity:  02  Advanced 
Technology  Development 


(U)  FY1990  Planned  Program: 

o  (U)  Deploy  AOA  to  USAKA  and  conduct  calibration  and 
flight  testing 

o  (U)  Initiate  AOA  measurements  program 

0  (X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxmxxxxxxxxx 

(U)  FY1991  Planned  Program: 


o  (U)  Complete  USAKA  flight  tests 

o  (U)  Begin  testbed  flights  supporting  other  SDI  programs 

(U)  Program  to  Completion:  This  is  a  continuing  Midcourse  Sensors  Testbed 
program. 


D.  (U)  WORK  PERFORMED  BY: 


(U) 

o 

o 

o 

o 

o 

o 


Major  Contractors 

(U)  Boeing  Aerospace  Company  -  Seattle,  WA 

(U)  Boeing  Commercial  Airplane  Co.  pany  -  Seattle,  WA 

(U)  Honeywell  -  Minneapolis,  MN 

(U)  Hughes  Aircraft  Company  -  Los  Angeles,  CA 

(U)  Teledyne  Brown  Engineering  -  Huntsville,  AL 

(U)  Nichols  Research  Corporation  -  Huntsville,  AL 


E.  (U)  COMPARISON  WITH  FY89  DESCRIPTIVE  SUMMARY: 


IMPACT  OF  CHANGES  (U) 


CHANGE 

SYSTEM  CAPABILITIES 

SCHEDULE 

O  ITT*  ,  T} 

■*-<  w  w  \  J  a.  X 

COST 

(U)  Tech 

N/A 

(U)  Sched 

N/A 

(U)  Cost 

N/A 

$21. 1M  increase 

NARRATIVE  DESCRIPTION  OF  CHANGES  (U) 

1.  ENGINEERING  CHANGES:  (U)  None 

2.  SCHEDULE  CHANGES:  (U)  None 

3.  COST  CHANGES:  (U)  Program  rebaselined  to  reflect  new  schedule.  $8.6M  of 
the  increase  is  needed  to  incorporate  FY90/91  contract  changes  making  AOA  on 
airborne  surveillance  testbed.  A  $5M  cut  (not  reflected  in  the  $21. 1M  figure 
above)  will  take  effect  Jan  89. 


F.  (U)  PROGRAM  DOCUMENTATION 


o 

o 


(U)  System  Concept  Paper  -  August  1987 

(U)  Test  and  Evaluation  Master  Plan  -  August  1987 


Project  Number:  10 

Budget  Activity:  02  Advanced 

Technology  Development 


Program  Element:  0603220C 
PE  Title:  Surveillance,  Acquisition, 
Tracking  and  Kill  Assessment  (U) 

G.  (U)  MILESTONE  SCHEDULE: 


Milestone 

Date 

o 

(U) 

Complete  system  integration  in  aircraft 

FY1989 

o 

(U) 

Complete  CONUS  testing 

FY1989 

o 

(U) 

Initiate  flight  test  program  at  USAKA 

FY1990 

H. 

(U) 

RELATED  ACTIVITIES:  N/A 

I. 

(U) 

INTERNATIONAL  COOPERATIVE  AGREEMENTS:  None. 

J.  (U)  OTHER  APPROPRIATION  "FUNDS  N/A 


tn  n 


FY  1990/1991  BIENNAL  RDT&E  DESCRIPTIVE  SUMMARY 


ogr  am 
Title 


Element:  0603220C 

:  Surveillance  Acquisition, 
Tracking  and  Kill  Assessment 


(U) 


Project:  11 

Budget  Activity:  02  Advanced 
Technology  Development  (U) 


PICTURE/SCHEMATIC  ON  NEXT  PAGE 


POPULAR  NAME:  GBR  (U) 


A.  (U)  SCHEDULE/BUDGET  INFORMATION  ($  in  thousands): 


SCHEDULE (U) 

j  FY  88 

FY  89 

1 

(  FY  90 

1 

(  FY  91 

(  TO 
|  Comp 

Program 

|  Restructured 

Milestone  I 

(Define  and 

(Initiate  Pre- 

1 

Milestones 

|GBR  Program 

Decision  to 

| develop  dis- 

| liminary 

1 

(U) 

|  to  include 

formally  in- 

) crimination 

| Design  of  the 

1 

|  Midcourse 

elude  GBR  in 

1  algorithms . 

| Phase  I  Mid- 

I 

| Sensor  Study 

SDS  Phase  I 

j  GBR-X  Criti- 

| course  GBR. 

| Conti- 

| Direction. 

Program. 

| cal  Design 

1 

( nuing 

GBR-X  System 

| Review. 

1 

1 

Design  Re- 

1 

1 

1 

view. 

1 

1 

1 

| Engineering! 

1 

1 

1 

|  Milestones 

1 

1 

1 

1 

|(U) 

1 

1 

1 

1 

1 

|  T&E 

1 

| XXXXXXXXXXX 

(XXXXXXXXXXXX 

1 

| Milestones 

1 

ixxxxxxxxxxx 

IXXXXXXXXXXX 

i 

|(X) 

1 

1 

ixxxxxxxx 

| Conti- 

1 

I 

1 

1 

| nuing 

1 

1 

1 

1 

| String  Test. 

| 

|  Contract 

(Renegotiated 

Concept  De- 

1 

(Selection  of 

1 

(Milestones 

| GBR-X  Con- 

f inition 

1 

| two  contract 

|(U) 

| tract  to 

Study  Con- 

1 

|ors  to  do 

| Conti- 

1 

(reflect  Mid- 

tract  for 

1 

| Preliminary 

| nuing 

1 

| course 

a  Phase  I 

| design  of 

1 

1 

(Sensor  Study (Midcourse 

1 

| Phase  I  Mid- 

1 

1 

1 

| requirements | GBR  Awarded 

1  1 

| course  GBR. 

1 

Program  Element:  0603220C  Project:  11 

PE  Title:  Surveillance,  Acquisition,  Budget  Activity:  02  Advanced 

Tracking  and  Kill  Assessment  (U)  Technology  Development  (U) 


|  BUDGET  | 

1  (U)  | 

I  1 

FY  38 

1 

1 

FY  89 

1 

1 

FY  90 

1 

I 

FY  91 

|Progm  | 

| Total  | 

1  Major  | 

|  Contract  [ 

1  (U)  | 

1  1 

30,233 

1 

1 

1 

62,628 

1 

! 

1 

89,673 

1 

! 

1 

76,994 

1  1 
| Conti- | 

|  nuing | 

|  Support  | 

| Contract  | 

1  (U)  | 

I  1 

6,649 

1 

1 

1 

9,755 

1 

1 

1 

39,302 

1 

1 

1 

57,849 

1  1 
| Conti- | 

|  nuing | 

|  In-House  | 

|  Contract  ] 

1  (U)  | 

1  1 

0 

1 

1 

1 

0 

1 

! 

1 

0 

1 

1 

1 

0 

1  1 
| Conti  | 

|  nuing | 

1  gfe/  | 

| Other  (U)  | 

1  1 

1  I 

0 

1 

1 

1 

0 

1 

1 

1 

15,500 

1 

I 

1 

15,500 

1  1 
| Conti- | 

|  nuing | 

[(U) Total  | 

1  1 

1  1 

36,882 

1 

1 

72,383 

1 

! 

144,475 

1 

1 

150,343 

| Conti- | 

|  nuing | 

B-  (U)  3RIEF  DESCRIPTION  OF  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES: 


(X)  The  GBR-X  (formerly  named  the  Terminal  Imaging  Radar)  is  a 
ground-based,  XXXXXXXXXXXXXXXXXXXXXX ,  technology  demonstration  radar  cur¬ 
rently  under  development  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXXXXX  The  original  radar  design  was  modified  in  FY  1988  to 
provide  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXX  The  follow-on  Ground-Based  Radar  program  would 
develop  a  concept  for  a  tactical,  late  midcourse  defense  radar  to  meet  the 
Antiballistic  Missile  (ABM)  threat  should  the  decision  to  deploy  such  a 
growth  option  to  the  SDS  be  made.  The  Ground  Based  Radar  would  be  developed 
for  the  future  threat  with  enhanced  capabilities  developed  from  the  demon¬ 
stration  program  and  other  associated  technology  programs  in  the  radar  and 
discrimination  areas. 


Program  Element::  0603220C  Project:  11 

PE  Title:  Surveillance  Acquisition,  Budget  Activity:  02  Advanced 

Tracking  and  Kill  Assessment  (U)  Technology  Development  (U) 


C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  PLANS : 

1.  (U)  Prior  Year  Accomplishments: 

c  (U)  Evaluated  proposals  from  contractors  and  Midcourse  Sensor 
Study  Group  for  restructured  GBR. 

o  (U)  Continued  the  development  of  GBR-X  hardware. 

2.  (U1  Current  Year  Plan: 

o  (U)  Restructure  GBR  Program  to  incorporate  Midcourse  Sensor 
Study  (MCSS)  results  into  radar  program. 

o  (  U)  Define  and  develop  discrimination  algorithms,  signal 
procesing,  and  other  related  functions. 

o  (U)  Continue  building  GBR-X  to  support  technology  and  dis¬ 
crimination  validation. 

o  (U)  Award  contract  for  a  Concept  Definition  Study  of  the 
Phase  I  midcourse  radar. 

3.  (U)  FY1990  Planned  Program: 

FOR  EXPERIMENTAL  GROUND  BASED  RADAR  (GBR-X) : 

o  (U)  Complete  initial  design  of  discrimination  algorithm  and 
target  classification  schema  and  initiate  software  coding.  Continue  to  ana¬ 
lyze  discrimination  techniques  and  modify  software  as  necessary. 

o  (U)  Fabricate,  assemble,  and  test  subassemblies  as  follows: 
transmitter,  receiver,  signal  processor,  antenna  (including  phase  shifters), 
beam  forming  networks,  test  console,  and  turret. 

o  (U)  Conduct  software  coding  and  testing  operations  for  the 
operating  system,  applications  program,  test  control  program,  post  processing 
system. 

o  (U)  Complete  assembly  and  conduct  tests  of  the  antenna  pilot 

array. 

o  (U)  Exercise  configuration  control  over  all  system  and  subsystem 
specifications. 

o  (U)  Initiate  construction  of  required  facilities  at  USAKA,  the 
field  test  site. 


FOR  MIDCOURSE  GROUND  BASED  RADAR: 

o  (U)  Conduct  performance  analysis  of  operations  in  a  nuclear 
environment  and  an  ECM  environment.  Conduct  Survivability  analysis. 

o  (U)  Define  concepts  for  a  tactical  system  supported  by  effec¬ 
tiveness  and  cost  tradeoff  studies.  Establish  performance  requirements  for  a 
tactical  system. 

o  (U)  Formulate  a  request  for  proposal  and  initiate  competitive 
procurement  activities  for  conduct  of  a  preliminary  tactical  system  design. 


Program  Element:  0603220C 
PE  Title:  Surveillance,  Acquisition 
Tracking  and  Kill  Assessment  (U) 


Project  Number:  12 

Budget  Activity:  02  Advanced 

Technology  Development  (U) 


E. 


o 

(U) 

Univ.  of  Arizona, 

Lunar  &  Planetary  Laboratory 

o 

(U) 

Defense  Science, 

Inc.  -  McLean,  VA 

o 

(U) 

Physical  Sciences 

,  Inc.  -  Andover,  MA 

o 

(U) 

Utah  State  Univ. 

-  Ogden,  UT 

(U) 

COMPARISON  WITH  FY89 

DESCRIPTIVE  SUMMARY: 

Tucson,  AZ 


IMPACT  OF  CHANGES  (U) 

CHANGE  SYSTEM  CAPABILITIES  SCHEDULE  BUDGET  YEAR 

COST 


(U)  Eng 
(U)  Sched 
(U)  Cost 


NONE 

NONE 

NONE 

NARRATIVE  DESCRIPTION  OF  CHANGES  (U) 


1.  ENGINEERING  CHANGES:  (U)  N/A 

2.  SCHEDULE  CHANGES:  (U)  N/A 

3.  COST  CHANGES:  (U)  N/A 


F.  (U)  PROGRAM  DOCUMENTATION: 

o  (U)  Test  and  Evaluation  Master  Plan  -  June  1987 
o  (U)  Draft  Program  Plan  -  November  1987 
o  (U)  SIE  Program  Plan  -  July  1988 

G.  (U)  RELATED  ACTIVITIES:  This  program  is  closely  related  to  and  coordi¬ 
nated  with  the  National  Test  Bed,  Program  Element  #06032230  and  STARLAB,  Pro 
gram  Element  #0603221C  programs. 


H. 

(U) 

OTHER  APPROPRIATION  FUNDS:  N/A 

I. 

(U) 

INTERNATIONAL  COOPERATIVE  AGREEMENTS: 

J. 

(U) 

MILESTONE  SCHEDULE: 

Milestone  Date 


o  (U)  Deliver  IBSS  to  Launch  Site  FY1990 
o  (U)  Launch  IBSS  on  Shuttle  FY1990 
o  (U)  Demonstrate  Real-Time  Discrimination  FY1990 
o  (U)  Integration  of  new  sensor  for  SIE  FY1991 


FY1  990/1  991  BIENNIAL  RDT&S  DESCRIPTIVE  SUMMARY 


Program  Element:  Q63322QC 
PE  Title:  Surveillance,  Acquisition, 

Tracking  &  Kill  Assessment  (U) 


Project  Number :  81 

3udget  Activity:  02 
Advanced  Technology  Development 


A.  (U)  RESOURCES  ($  in  Thousands) 

Popular  FYS3  FY39  FY90 

Name  Actual  Estimate  Esnimate 

Innovative  Science  and  Technology 

53,374  43,239  96,605 


FY91  To  Total 

Estimate  Como let e  Program 

114,666  Continuing 


B.  (U)  BRIE?  DESCRIPTION  0?  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES: 


Explores  innovative  technologies  for  sensing.  Seeks  revolutionary  break¬ 
throughs  in  technologies  that  would  make  a  leap  in  capability  for  SDI  sensing.  The 
funding  totals  also  include  all  SDI  SHIR  awards,  which  make  about  a  third  of  FY  89 
total. 


C.  IU)  PROGRAM  ACCOMPLISHMENTS  AND  PLANS: 

(U)  rYl  9  3  3  Accomplishments:  1ST  research  advanced  many  innovations  for 
consideration  by  SDI  system  designers.  All  broke  a  technological  barrier.  The  most 
c  omp ell  ing  will  help  to  revolutionize  electronics  packaging.  For  example: 


o  (U)  Made  mcnccrystalline  diamond  on  a  metallic  substrate. 

o  (Ul  Invented  a  cryccccler  gas  mixture  that  septuples  cooling  rates  for 
infrared  sensors. 


o  (U)  Painted  copper  conductors  on  a  substrate  with  a  laser  to  shrink 
electronics  packaging  so  well  that  the  contractor  invests  two  dollars  for  every  SDI 
dollar. 

o  (U)  Inverted  gallium  arsenide  by  growing  a  razor-thin  layer  of  silicon  on 
GaAs  and  thus  cut  power  loss  by  two-thirds. 

o  (U)  Predicted  telltale  ultraviolet  signals  from  an  IC3M  in  flight. 


o  (U)  Made  a  superconducting  Jcsephson  junction  at  15  degrees  Kelvin  to 
enable  a  tiny,  voltage  tunable  Terahertz  oscillator  for  communications. 

o  (U)  Proved  atomic  layer  epitaxy  could  make  the  thinnest  and  most  highly 
strained  quantum  wells  ever  reported. 


o  (U)  Tripled  the  second  order  non-linearity  of  optical  materials  to  enable 
optical  shutters  and  optical  computing. 


o  (U)  Bypassed  the  diffraction  limit  to  make  the  world's  tiniest  light  spot. 

c  (U)  Found  a  bacterial  protein  that  could  switch  optical  computers  fast 
enough  to  act  like  a  neural  net. 


c  (U)  Deposited  the  first-ever  calcium  diflucride  at  150  degrees  Celsius  for 
content-addressable  memcrv  to  shr 


Program  Element :  030322CC 
PE  Title:  Surveillance,  Acquisition, 

Tracking,  &  Kill  Assessment  (U) 


Project  Number:  81 
Budget  Activity:  02 
Advanced  Technology  Development 


(U)  FY1939  Planned  Program:  1ST  efforts  will  continue  to  explore  the  cutting 
edge  cf  sensing  technologies  by  pursuing  the  following  projects: 

o  (U)  Develcp  a  superconducting  infrared  detector  to  operate  in  the  2-20 
micron  wavelengths  to  give  a  thousand  fold  reduction  in  crycccoler  size. 

o  (U)  Develop  the  first  diamond  MES7ST  with  monocrystalline,  semiconductor 
quality  thin-fiim  diamond. 

o  (U)  Develop  Atomic  Layer  Epitaxy  as  an  industrial  prccess  fcr  producing 
large  scale  gallium  arsenide  integrated  circuits. 

c  (U)  Continue  to  find  and  seize  opportunity  to  make  small  but  critical 
capital  investments  in  potentially  revolutionary  technologies  fcr  SDI  sensing 
needs. 

( U )  PYT  990/1 991  Planned  Prccram:  Continue  exploratory  initiatives.  Specific 
programs  cannot  be -predicted. 

(U)  S3  IP.  Accomplishment  and  Plans:  No  S3  IS  Phase  2  has  yet  bees  completed. 

SDI  has  selected  21  Phase  2  winners  in  SATSA  technologies.  About  half  have  started 
the  Phase  2  work.  In  FY38  it  also  selected  15  new  Phase  1  winners.  The  first 
Phase  2  completions  will  happen  in  FY33.  S3IS  awards  will  be  made  in  accordance 
with  PL97-21 9  to  the  best  proposals  offered  across  all  the  technical  topics 
solicited  by  SDI. 

D.  (U)  VCPK  PEP.PGRMZD  BY:  Various  institutions  (universities,  private  firms, 
national  laboratories,  federally  funded  research  centers)  under  contract  to  Office 
cf  Naval  P.esearch  and  other  agencies. 


E.  (U)  CCMPAP.ISON  WITH  FY33  DESCRIPTIVE  SUMMARY:  Technical  accomplishments  are  all 
first-ever  events. 


TYPE  OF 

Impact  on 

CHANG* 

Imoact  cn  Systems  Cacabilities 
•  •  * 

Impact  cn  Schedule 

?Y  1990  Cost 

Tech 

N/A 

N/A 

N/A 

Schd 

N/A 

N/A 

N/A 

Cost 

N/A 

N/A 

N/A 

NAggATIVS  DESCRIPTION  OF  GiANGES  (U) 


1  . 

(U) 

TECHNICAL  CHANGES : 

None 

2. 

(U) 

SCHEDULE  CHANGES: 

None 

3. 

(U) 

COST  CHANGES: 

None 

F.  (U)  PF-CGBAM  DOCUMENTATION :  N/A 


FY1 990/1 991  BIENNIAL  HDT&E  DESCRIPTIVE  SUWttSY 


Program  Element:  QS32221C 

PE  Title:  Directed  Energy  Weapons  (U) 


Project  Number:  81 
Budget  Activity:  02 
Advanced  Technology  Development 


A.  (U)  5ESCUP.CES  1$  in  Thousands) 

Popular  EYES  FY39  FY90 

Name  Actual  Estimate  Estimate 

Innovative  Science  and  Technology 

19,315  15,000  43,130 


FY91  To  Total 

Estimate  Complete  Program 

40,555  Continuing 


3.  (U)  3?.  IS?  DESCP.IPTICN  OF  MISSION  EEQUIBEMSNT  AND  SYSTEM  OP  ABILITIES:  Explores 
innovative  technologies  fcr  directed  energy  weapons.  .Seeks  revolutionary  break* 
throughs  in  all  technologies  that  vculd  make  .a  .leap  In  capability  for  SDI  directed 
energy  concepts.  The  funding  totals  also  include  all  SDI  S3IE  awards,  which  make 
about  a  third  of  FY  39  totals. 


C.  (U)  PP.CGPAM  ACCCMPIISr-MENTS  AND  PLANS: 

t 

(U)  FY1  33  3  Accomplishments :  1ST  research  advanced  many  innovations  for 
consideration  by  SDI  system  designers.  Fcr  example: 

o  (U)  Linked  two  high-pcwer  (1.5  Gigawatt)  -microwave  sources  in  a  precursor 
of  a  phased  array  that  cculd  greatly  multiply  power  levels  for  beams  projected  into 
space. 

o  ( U )  Measured  high  atmospheric  clouds  invisible  to  the  eye  but  fatal  to  a 
killer  laser  beam. 

o  III)  Propagated  800  amperes  cf  600  KeV  electrons  through  a  stellerator 
coil  five  winding  periods  long  with  nc  measurable  charge  or  current  loss. 

o  (U)  Concluded  that  a  mitigated  link  design  will  be  needed  to  assure 

electromagnetic  links  in  a  disturbed  environment. 

o  (U)  Exploited  the  new  C-to-A  transition  to  triple  the  efficiency  of  excimer 

lasers  and  allow  them  to  be  tunable  fcr  the  first  time. 

o  (U)  Made  a  neon  plasma  fluoresce  when  pumped  with  x-rays  as  a  step  on  the 
read  to  inexpensive  x-ray  lasers. 


o  (U)  Impeached  a  widely  held  law  cf  physics  on  cross  sections  of  crystals. 


o  (U)  Found  a  way  to  beat  the  r-squared  law  of  wave  propagation  for 
electromagnetic  energy  to  open  the  possibility  of  electromagnetic  missiles. 

(U)  FY1939  Planned  Programs:  1ST  efforts  will  continue  to  explore  the  cutting 
edge  of  laser  technologies.  Fcr  example: 

o  (U)  Develop  a  bright  laboratory  x-ray  laser  using  pulsed  power  technology. 

o  (U)  Demonstrate  a  high-gradient  compact  particle  accelerator  using  a 
recirculating  induction  linear  accelerator. 


Project  Number:  81 
Budget  Activity:  02 
Advanced  Technology  Development 


Program  Element:  QS03221C 

PE  Title:  Directed  Energy  Weapons  !U) 


c  (U)  Demonstrate  phased  array  microwave  sources  with  many  sources  ganged 
together. 

o  (U)  Continue  the  search  for  revolutionary  technologies. 

(U)  FY1990/1991  Planned  Program:  Continue  exploratory  initiatives.  Specific 
projects  cannot  be  predicted. 

(U)  S3 1?.  Accomplishment  and  Plans:  No  S3IP.  Phase  2  has  yet  been  completed.  SDI 
has  selected  30  Phase  2  winners  in  DEW  technologies.  About  half  have  started  the 
Phase  2  work.  In  ?Y33  it  also  selected  60  new  Phase  1  winners.  The  first  Phase  2 
completions  will  happen  in  FY39.  S3IR  awards  will  be  made  in  accordance  with 
P19*7-219  to  the  best  proposals  offered  across  all  the  technical  topics  solicited  by 
SDI. 

D.  (U)  WORK  PERFCMZD  3Y:  Various  institutions  (univesities,  private  firms, 
national  laboratories,  federally  funded  research  centers)  under  contract  to  Air 
Force  andcther  agencies. 

E.  (U)  COMPARISON  WITH  FV33  DESCRIPTIVE  SUMMARY :  Technical  accomplishments  are  all 
first-ever  events. 


TYPE  OF 
CHANGE 

Impact  on  Systems  Capabilities 

Impact  on  Schedule 

Impact  on 

FY  199 0  Cost 

Tech 

N/A 

N/A 

N/A 

Schd 

N/A 

N/A 

N/A 

Cost 

N/A 

N/A 

N/A 

NARRATIVE  DESCRIPTION  OF  CHANGES  (U) 


1  . 

(U) 

TECHNICAL  CHANGES: 

None 

2. 

(U) 

SCHEDULE  CHANGES: 

None 

3. 

(U) 

COST  CHANGES: 

None 

F.  CU)  PROGRAM  DOCUMENTATION:  N/A 

G.  (U)  RELATED  ACTIVITIES:  1ST  contributes  technology  advances  to  all  SDI  program 
elements  and  to  military  and  civil  applications.  Many  of  technical  advances  will 
have  wide  impact  on  military  and  civil  technology. 

H.  (U)  OTHER  APPROPRIATION  FUNDS:  None 

I.  !U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  None 

J.  (U)  MILESTONE  SCHEDULE:  Not  Applicable.  Research  is  the  forefront  of 
technology  where  events  cannot  be  predicted. 


F7  1930/1991  3IZNNIAL  SDTiZ  DESCRIPTIVE  SUMMARY 


Program  Element:  t 35 3 3 221 

Project  Number:  83 

PE  Title:  Directed  Energy  Weapons 

Budget  Activity:  02 

A.  (U)  RESOURCES  1$  in  Thousands) 
Project  Title:  Support  Programs 

FY33 

FY39  FY90  FY91 

To 

Total 

Pccular  Name: 

Actual 

Est  Est  Est 

Como 

Proa 

Support  Programs  21,510  45,894  27,059  17,274  Continuing 

2.  (U!  3P.IZF  DESCRIPTION  OF  MISSION  RECUI5SMSNT  AND  SYSTEM  CAPABILITIES: 

This  project  provides  funding  £cr  Amy  and  Air  Force  program  management  and 
for  completion  cf  the  Strategic  Defense  Facility  at  Sandia  National  Laboratory. 

The  Armv  and  Air  Force  funding  covers  expenses  for  civilian  personnel,  travel 
(TDY),  training,  rents,  comnunicaticns,  information  management,  utilities,  print¬ 
ing  and  reproduction,  supplies,  equipment,  and  contracts  for  research  and  support 
services.  *The  Sandia  funding  will  provide  the  equipment  required  to  complete  the 
facility. 

C.  (U)  PP.CGP-Al M  ACCOMPLISHMENTS  AND  PLANS: 

1.  IU 1  The  funding  provided  to  the  services  by  this  project  enables  them 

to  centralize  recurring  operating  costs  sc  that  funding  fcr  technical  research  may 
be  devoted  solely  toward  that  purpose. 

2.  (U)  The  Sandia  funding  will  complete  this  project,  hence  the  decrease  in 
the  tonal  funding  for  Project  83  frcm  FY90  to  FY91. 

D.  (U)  WORK  FZ?, FORMES  3Y; 

1.  CU )  Primarily  the  civilian  employees  of  the  Army  Strategic  Defense 
Command  (Huntsville  AL  and  Crystal  City  VA)  and  the  Air  Force  Space  Division  (Los 
Angeles  I .  Civilian  personnel  costs  comprise  60%  of  the  support  programs  funding 
provided  to  the  services.  Work  is  also  performed  by  the  following  major  contrac¬ 
tors: 


Integration  Support,  Ford  Aerospace  Division,  Los  Angeles  (AF) 

Systems  Engineering  Support,  ANSEE  Inc.,  Lcs  Angeles,  (A?) 

05M  fcr  Simulation  Center,  COLSA  Inc -Huntsville  (Army) 

Systems  Engineering  Support,  GHC  Inc.,  Huntsville  (Army) 

MIS  Software  Maint  &  Opns,  Hewlett  Packard,  Hunstville  (Army) 

2.  (U)  The  Sandia  project  was  funded  jointly  by  DoD  and  DOE  at  the  direction 
cf  Congress.  The  work  itself  was  performed  by  the  DOE  Albuquerque  Operations 
Office  through  Sandia  National  Laboratories. 

E.  { U I  COMPARISON  WITH  FY39  DESCRIPTIVE  SUMMARY:  Support  programs  have  not  been 
separately  identified  in  previous  submissions. 


Program  II ament:  S3S33221 
PE  Title:  Directed  Energy  Weapons 

impact  of  changes 

CHANGE  System  Capabilities  -Schedule 


Project  Number:  83 
Budget  Activity:  02 


Budget  Year  Cost 


Tech 

None 

None 

None 

Schd 

None 

None 

None 

Cost 

None 

None 

None 

NAH2ATIVE "DESC3IPTICN  OF  CHANGES 


1 . 

TECHNICAL  CHANGES : 

N/A 

2. 

SCHEDULE  CHANGES : 

N/A 

3. 

COST  CHANGES: 

N/A 

F.  (U)  EF.CGEAM  DCCJMENTATICN :  Services  submit  detailed  justification  using  SDIO 
Work  Package  Directive  format  to  document  each  year's  support  program  require¬ 
ments. 

G.  (U)  P.ELATED  ACTIVITIES:  Support  programs  funding  for  the  Army  and  Air  Force 
are  also  found  in  each  of  the  ether  four  SDIO  program  elements  under  Project  83. 

H.  (U)  CTHEP.  APPP.CPP.IATION  FUNDS:  None 

1  .  PP.COJESMSNT  (Specify  Appropriation):  None 
2.  MILITARY  CCNSTP.UCTICN :  None 

I.  (U)  INTE3NATIGNAL  CC0PE5ATIVE  AGREEMENTS:  None 


J.  (U)  MILESTONE  SCHEDULE:  N/A 


i 

L 


r*  ..  *  <*•  r“. 


T!  1990/1991  BIENNIAL  3DT&Z  DESCRIPTIVE  SUGARY 


Pregram  Element:  0S33222C  Budget  Activity:  02  Advanced 

PZ  Title;  Kinetic  Energy  Weapons  (U)  Technology  Development 

A.  (U)  RISC UP.CZ S :  ($  in  thousands) 


Project 

FY33 

FY39 

FY9Q 

FY91 

To  Jot 

Number  &  Title 

Actual 

Est 

Est 

mO  w 

Como  Proa 

33  Space  Systems  (U) 

155,000 

132,000 

345,235 

360,412 

Continuing 

31  Zxo  KK  Vehicle  Systems 

(U) 

115,000 

202,255 

244,225 

293,819 

Continuing 

32  Z.ndc  KK  Vehicle  Svsoems 

(U) 

105,250 

145,375 

213,564 

191,433 

Continuing 

33  Advanced  Weaccns  Tech  (U) 

117,532 

39,105 

217,673 

311,507 

Continuing 

34  Test  and  Evaluation  (U) 

133, 105 

63,015 

107,137 

145,655 

Continuing 

35  Technology  Support  (U) 

5,553 

9,405 

9,535 

9,545 

Continuing 

42  Theater  Defense  (U) 

67,953 

75,737 

139,290 

149,957 

Continuing 

31  ISiT/S3IE  (U) 

23,355 

21,702 

41,277 

49,190 

Continuing 

32  Delta  Star  (U) 

6,147 

0 

0 

0 

Completed 

33  Succcrt  Programs  (U) 

32,102 

23,967 

22,476 

22,974 

Continuing 

TOTAL*  PCS.  PP.CGSAM  ELEMENT 

773, V  6  7 

773,1  1  1 

1345,514 

1534,557 

Continuing 

2.  (U)  BP.IZ?  DESCRIPTION 

OF  EL 

.EMZNT :  1 

The  kinet 

ic  energy 

weapons 

(KZW)  program 

element  is  one  of  six  established  to  implement  the  President's  Strategic  Defense 
Initiative  and  is  concerned  with  the  physical  intercept  and  destruction  of 
ballistic  missiles  and  space-based  weapons.  These  Kinetic  energy  interceptors 
or  projectiles  may  be  guided  or  unguided,  and  launched  by  rocket  boosters  or 
alternate  means  such  as  hypervelocitv  guns.  Beth  space-based  and  -ground-based 
KZW  concepts  are  investigated  with  the  objective  to  identify,  develop  and 
demonstrate  advanced  kinetic  energy  technology  and  concepts.  The  KZW  p.  -gram 
includes  the  following  research  and  research  support  areas: 

1 .  (U)  Space-based  interceptor  system  using  kinetic  energy  (non-nuclear) 
projectiles  for  ballistic  missile  or  satellite  defense. 

2.  (U)  Ground-launched,  excatmcspheric  reentry  vehicle  interceptor 
subsystem. 

3.  (U)  Ground-launched,  high  velocity,  high  endcatmcspheric  interceptor. 

4.  (U)  Advanced  weapons  technology,  including  advanced  hypervelccity  rail 
gun  development  and  light  weight  excatmcspheric  projectiles. 

5.  (U)  Test  and  evaluation  support  for  all  kinetic  energy  technologies. 

6.  tU)  Technology  support  for  allied  and  theater  defense  projects. 

7.  (U)  Support  technology  covering  basic  research  and  all  ether  aspects 
of  administrative  support  associated  with  KZW  systems. 
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PICTURE/SCHEMATIC  ON  THE  NEXT  PAGE 


POPULAR  NAME:  SBI  fU1) 


A.  (U)  SCHEDULE /BUDGET  INFORMATION:  ($  in  thousands) 
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B.  BRIEF  DESCRIPTION  OF  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES: 

(U)  The  objective  of  the  S3I  project  is  to  complete  the  Demonstration/Validation 
Phase  for  one  of  the  two  Weapon  Elements  in  the  Phase  I  Strategic  Defense  System 
(SDS).  Besides  working  the  interfaces  with  the  other  SDS  Elements,  the  SBI  pro¬ 
ject  is  developing  demonstrating  and  validating  the  techniques  and  technology 
which  will  allow  cost-effective  interception  of  ballistic  missiles  from  space. 

This  project  is  divided  into  two  tasks:  1)  S3I  Functional  Technology  Validation 
and  2)  Space  Based  Technology  Development.  In  addition,  the  SBI  Element  draws  on 
concepts  and  technology  being  developed  by  the  Air  Force  and  Army  LEAP  programs 
and  by  the  LLNL  Brilliant  Pebbles  program.  Those  three  programs  are  developing 
very  light  weight  subcomponents  and  investigating  operational  concepts  that  could 
greatly  decrease  the  cost  of  a  space  based  interceptor.  In  addition,  these  pro¬ 
grams  provide  competition  to  keep  the  mainline  SBI  contractors  moving  forward  as 
fast  as  possible. 

1.  (X)  Subtask  1:  S3I  Functional  Technology  Validation. 

The  S3I  Element  must  be  able  to  engage  boosters,  post-boost  vehicles, 
reentry  vehicles  and  anti-satellite  weapons  when  viewed  against  space,  earth  and 
nuclear  backgrounds.  It  receives  battle  management,  weapons  release  and  threat 
tra<~k  data  from  other  SDS  Elements  through  communication  links  on  BSTS  and  SSTS 
to  the  carrier  vehicle  (CV) .  The  CV  provides  maintenance  services  to  the  inter-  ' 
ceptors  until  the  command  to  launch  is  given.  The  CV  also  has  a  number  of  sur¬ 
vivability  functions  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXX  The  interceptor  receives  threat  track  information  XXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXX  The  interceptor's  seeker  acquires  the  threat  and 
guides  the  projectile  (interceptor  first  stage)  into  position  for  an  intercept. 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXX  The  SBI  Element  technical  requirements  have  been 
reduced  to  a  minimum  by  relying  on  other  SDS  Elements  and  by  exploring  the  major 
technology  advances  that  SDIO  has  achieved. 

2.  (U)  Subtask  2:  Space  Based  Technology  Development. 

This  sub task  focuses  on  the  development  of  very  light  weight,  highly 
efficient  propulsion  units  for  the  1st  and  2nd  stages  of  the  SBI  interceptor.  To 
maintain  competition,  the  baseline  design  has  a  solid  first  stage  and  liquid  sec¬ 
ond  stage.  That  baseline  could  change  as  hardware  test  data  becomes  available. 
This  work  was  originally  funded  by  Project  #33  -  Advanced  Weapons  Technology,  PE 
#0603222C  -Kinetic  Energy  Weapons. 

C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  PLANS: 

1.  (U)  Prior  Year  (FY  1988)  Accomplishments. 

a.  (U)  Subtask  1:  SBI  Functional  Technology  Validation, 
o  (U)  Robust  plume- to -hardbody  algorithms  for  booster  interceptor 
complete . 

o  (U)  Lightweight  60  Ghz  receiver  complete, 
o  (U)  Hover  Test  Facility  Operational, 
o  (U)  Lightweight  IMU  Breadboard  Complete, 
o  (U)  Lightweight  Divert  Engine  Tested. 
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o  (U)  Z-Plane  processor  for  (earth/nuclear  background  rejection), 
o  (U)  Government  Hardware -In-The- Loop  Simulator  Operational. 

2.  (U)  Currant  Year  £FY  1989 ^  Plan. 


a. 

(U) 

o 

(U) 

o 

(U) 

0 

(U) 

o 

(U) 

b. 

(U) 

0 

(U) 

o 

(U) 

(U) 

a. 

(U) 

o 

(U) 

o 

(U) 

o 

(U) 

o 

(U) 

0 

(U) 

0 

(X) 

o 

(X) 

> 

□  (X) 

o 

(X) 

Subtask  1:  S3I  Functional  Technology  Validation. 

Develop  New  SBI  Element  Description 

Hover  Tests  of  Stability  and  Control  Algorithms 

Ground  Based  Hardware  Tests 

Ultra  Lightweight  I  MU  Technology  Demonstrated 

Subtask  2:  Soace  Based  Technology  Development. 

Heavyweight  Liquid  Axial  Engine  Tests 
Heavyweight  Solid  Axial  Engine  Tests 

Budget  Year  <TY  1990/19911  Plan. 

Subtask  1:  SBI  Functional  Technology  Validation. 

Conduct  Integrated  Technology  Improvements. 

Perform  Ground  Based  Hardware  Tests. 

Select  Best  Interceptor  Technology. 

Improve  Liquid  Axial  Engine  Performance. 

Improve  Solid  Axial  Engine  Performance. 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxx:c<xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxmxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


4.  (U)  Program  Plan  to  Completion.  This  is  a  continuing  program. 


D.  (U)  WORK  PERFORMED  BY: 


1  .  (U)  Subtask  1: 

o  (U)  SCIT  -  Rockwell,  Downey,  CA;  Martin  Marietta,  Denver,  CO. 
o  (U)  KHILs  -  AFATL,  Eglin  AFB ,  FL. 


2.  (U)  Subtask  2: 

o  (U)  Aerojet,  Sacramento,  CA;  Morton-Thiokol ,  Elkridge,  MD. 
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E .  OJ)  COMPARISON  WITH  FY  1988/1989 

DESCRIPTIVE  SUMMARY: 

IMPACT  OF  CHANGES 

|  CHANGE  | 
1 

SYSTEM  CAPABILITIES 

! 

|  SCHEDULE  | 

1  1 

BUDGET  YEAR  COST 

(X)  TECH 

XXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxx 

XXXXXXXXXXX 

Reduces  Competition 

(U)  SCHED 

Reduces  Risk 

Maintain 

Slows  Program 

(U)  COST 

Reduces  Cost 

Reduces  Cost 

Increases  Final  Cost 

NARRATIVE  DESCRIPTION  OF  CHANGES  (U) 


1.  (X)  TECHNICAL  CHANGES :  The  SBI  Element  was  modified  XXXXXXXXXX 
XXXXXXXXXXXXXmXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  as  well  as  to  XXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  These  changes  could  be  made  by 
shifting  those  functional  responsibilities  to  the  XXXXXXXXXXXXXX  with  minimal 
impact  on  their  design.  The  SBI  Element  modifications  also  made  it  possible  XXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXXXXXXXXX  The  Flight  Experiment  was  delayed  until  FY  92  in  anti¬ 
cipation  of  a  Congress ionally  mandated  budget  ceiling.  When  that  did  not  occur,  ' 
too  much  of  the  work  force  had  already  been  lost.  A  more  capable  flight  exper¬ 
iment  is  now  planned  in  FY  92  using  integrated  technologies  from  LEAP,  Brilliant 
Pebbles  or  SBI  contractors. 

2.  (X)  SCHEDULE  CHANGES:  The  XXXXXXXXXXX  in  SBI  Element  capabilities 
and  the  down-select  between  competitive  technologies  allows  the  FSD  Milestone 
in  FY  94. 

3.  (U)  COST  CHANGES:  The  FY  1989  funding  reduction  was  $169M. 

F.  (U)  PROGRAM  DOCUMENTATION :  Defense  Acquisition  Board  Milestone  I  Report  for 
the  Phase  I  Strategic  Defense  System.  Test  and  Evaluation  Master  Plan  (TEMP). 

G.  (U)  RELATED  ACTIVITIES :  SBI  receives  technology  support  from  the  following 
program  elements:  PE  0603220C  -  Surveillance,  Acquisition,  Tracking  and  Kill 
Assesment;  PE  0603221C  -  Directed  Energy  Weapons;  PE  0603222C  -  Kinetic  Energy 
Weapons;  and  PE  0603224C  -  Survivability,  Lethality  and  Key  Technologies.  Pro¬ 
jects  within  these  program  elements  include  propulsion,  hardened  sensor  and  har¬ 
dened  electronics,  booster  plume  phenomenology,  coherent  laser  radar,  space 
power,  survivability,  lethality,  hardened  optics  and  optics  control,  LEAP,  and 
Brilliant  Pebbles. 

H.  (U)  OTHER  APPROPRIATION  FUNDS: 

1.  (U)  PROCUREMENT :  None. 

2.  (U)  MILITARY  CONSTRUCTION:  Included  in  program  summary. 

I.  (.U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  None. 

(U)  TEST  AND  EVALUATION  DATA:  Not  applicable  to  this  program. 


J. 
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PICTURE/SCHEMATIC  DIAGRAM  (X) 
(ON  NEXT  PAGE) 


POPULAR  NAME:  Ground-Based  Interceptor (GBI)/Exoatmospheric  Reentry  Vehicle 
Interceptor  Subsystem  (ERIS) 


A.  (U)  SCHEDULE /BUDGET  INFORMATION:  ($  in  Thousands) 
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*An  additional  20,050  carried  in  Project  33  of  this  Program  Element  was 
applied  to  this  project  in  FY 88  only  for  an  FY88  total  of  136,050. 
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B.  an  BRIEF  DESCRIPTION  OF  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES: 

(X)  The  objective  of  the  ground  based  exoatmospheric  interceptor  (GBI)  develop¬ 
ment  effort  is  to  develop,  demonstrate,  and  validate  the  techniques  and  tech¬ 
nology  to  allow  cost-effective  intercept  of  ballistic  missile  reentry  vehicles 
prior  to  their  reentry  into  the  atmosphere.  The  concept  is  a  ground- launched 
exoatmospheric  interceptor  designed  for  hit-to-kill  (non-nuclear)  intercepts  of 
intercontinental  ballistic  missile's  (ICBM)  and  submarine  launched  ballistic 
missile's  (SLBM)  reentry  vehicles  (RVs)  in  the  midcourse  of  their  trajec¬ 
tories.  The  GBI  will  be  integrated  with  the  midcourse  sensor  system  through  a 
Command  Center  element.  The  midcourse  sensors  will  acquire,  track,  and  pass 
target  information  to  the  interceptors.  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

XXXXXXXXXXXXXXXXX  The  performance  characteristics  are  summarized  in  the  figure 
below. 
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ERIS  Development  is  separated  into  three  tasks:  1).  ERIS  Demonstration 
and  Validation  (Dem/Val) ,  2) .  GBI  Concept  and  Technology  Integration,  and  3) . 
Advanced  Exoatmospheric  Interceptor  Technology  Development. 

(TJ)  1.  TASK  1.  ERIS  Dem/Val:  ERIS  is  conducting  a  series  of  7  to  8  exoatmo¬ 
spheric  interceptor  experiments  to  demonstrate  and  validate  the  concept  of  a 
low-cost,  ground- launched  ballistic  missile  defense  interceptor.  (3-4  FTV,  4 
Advanced  Technology  Validation  (AT V)). 

(U)  2.  TASK  2.  Ground-Based  Interceptor:  The  GBI  Concept  and  Technology 

Integration  (CTI)  will  develop  one  or  more  baseline  designs  to  prepare  for  entry 
into  Full-Scale  Development.  Hardware  proposed  for  GBI  will  be  selected  for 
Dem/Val  and  Flight  Test  on  the  ERIS  ATV  flight  series. 

(U)  3.  TASK  3.  Advanced  Exoatmospheric  Technology  Development.  This  task 

develops  advanced  technologies  for  resolution  of  critical  issues  for  Phase  I  and 
more  advanced  interceptors.  For  example,  sensor  technology  efforts  are  being 
pursued  which  include  passive  and  active  seekers,  and  technologies  such  as 
cooled  optics,  and  advanced  focal  planes.  Fire  control  technology  efforts 
include  devices  such  as  miniature  fuzing  lasers,  and  hardware/software  for 
reduced  computer  complexity.  The  guidance  and  control  effort  includes  inertial 
devices  and  electronics  that  are  both  lightweight  and  low  cost.  A  miniature 
hit-to-kill  vehicle  technology  is  being  developed  with  emphasis  on  reduction  in 
size  and  weight. 


C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  PIANS : 


1.  (U)  Prior  Year  CFY  lQBS1)  Accomplishments: 

a . (U)  Task  1:  ERIS  Dem/Val: 

(U)  Functional  Technology  Validation  (FTV)  program  Critical 
Design  Review  (CDR)  completed  in  July. 

(U)  The  Air  Vehicle  (AV)  design  was  completed. 

(U)  A  Test  and  Evaluation  Master  Plan  (TEMP)  was  updated. 

(U)  Sensor  Test  Facility  (STF)  was  completed. 

(TJ)  The  3 -axis  motion  simulator  with  scene  generator  was 
installed. 

(U)  The  prototype  IR  Seeker  and  Inertial  Measurement  Unit  (IMU) , 
were  delivered. 


(U)  Testing  was  conducted  on  the  Propulsion  and  Reaction  Control 
System  (P&RCS)  to  evaluate  nozzle  alignment  effects,  threat 

erosion  effects  due  to  high  duty  cycle  operation,  and  the 
performance  of  the  fast-acting  fuel-feed  shut-off  valve. 


b.(U)  Task  2:  GBI :  Commenced  in  FY  89  to  prepare  for  the  required 
competition  for  Full-Scale  Development. 


c.(U)  Task  3:  Advanced  Exoatmospheric  Technology  Development. 

(U)  Continued  development  of  a  small,  light-weight  low-cost  IMU 
utilizing  a  resonant  fiber  optic  gyroscope  (RFOG)  with 


Program  Element:  0603222C 

PE  Title:  Kinetic  Energy  Weapons  (U) 


Project:  31 

Budget  Activity:  02  Advanced  Technology 
Development 

associated  solid-state  accelerometers  and  electronics. 

(U)  Continued  development  of  a  high  speed  parallel  processor 

utilizing  VHSIC/VLSI  technology.  Work  on  the  development  of 
a  new  High  Speed,  RISC,  Hardened  CMOS/SDS  Vector  Processor 
started. 

(U)  Discrimination  research  was  begun,  investigating  the  potential 
pay-off  from  increasing  the  IR  bandwidth  of  the  GBI  seeker 
and  adding  a  visible  and/or  ultraviolet  sensing  capability. 

(U)  Two  staring  Focal  Plane  Array  (FPA)  technology  efforts  began, 
both  expected  to  yield  a  full-staring,  multicolor,  high  yield 
and  high  element- to-element  uniformity  FPA.  One  of  the  two 
(Advanced  Focal  Plane  Array)  proposes  a  reliable  low-cost 
manufacturing  for  FPA  elements. 


(U)  Four  seeker  assemblies  to  be  delivered  and  seeker  testing 
completed. 

(U)  Flight  version  avionics  packages  to  be  delivered  and  testing 
begun. 

(TJ)  Contractor  subsystem  HW1L  testing  to  be  conducted. 

(U)  ISTV  model  testing  to  be  conducted. 

(U)  EMI/EMC  testing  to  be  conducted. 

b.  (U)  Task  2:  GBI  Development:  Contracts  will  be  awarded  for  advanced 

interceptor  concepts. 

(U)  Independent  government  testing  of  advanced  technologies  com¬ 
ponents  will  begin  with  the  intent  of  supporting  FSD  design 
requirements . 

c. (U) 


Task  3:  Advanced  Exoatmosoheric  Technology  Development: 

(U)  Technology  efforts  will  continue  with  the  goal  of  providing 
prototype  hardware  for  the  ATV  flights. 

(TJ)  Commence  solving  the  technical  issues  of  integrating  the  LEAP 
seeker  in  the  ATV  flight  vehicle. 


Budget  Year  CFY  1990/1991J  Plans: 


(U)  KV  model  testing  will  be  conducted. 

(TJ)  Flight  software  package  will  receive  final  certification. 
Development  (U) 

(U)  Test  flights  FTV  #1,  #2,  #3  will  be  conducted. 

(TJ)  Conduct  flight  test  ATV  #1. 

(TJ)  Continue  detailed  planning  for  remaining  ATV  missions  (ATV  #2, 
#3 ,  and  #4) . 

(U)  Begin  development  of  a  system  specification  for  the  GBI  to 
enter  FSD. 

(U)  LEAP  seeker  hardware  will  be  procured  to  support  ATV 
integration. 

(TJ)  Advanced  processor  hardware  will  be  procured  to  support  ATV 
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(U)  Begin  selection  of  the  technologies  to  support  GBI  FSD. 

4.  (U)  Program  Plan  to  Completion:  This  is  a  continuing  program.  Dem/Val 
is  expected  to  extend  through  FY92  followed  by  FSD  beginning  in  FY93. 

D.  (U)  WORK  PERFORMED  BY: 

1.  (U)  Task  1: 

(U)  Lockheed  Missile  and  Space  Company,  Sunnyvale,  CA. 

(U)  Texas  Instruments,  Dallas,  TX. 


2. 

(U) 

Task  2:  To  Be  Determined 

3. 

(U) 

Task  3: 

(U)  Hercules,  Bacchus,  UT. 

(U)  Georgia  Institute  of  Technology,  Atlanta,  GA. 

(U)  Draper  Laboratories,  Boston,  MA. 

(U)  Hughes,  Canoga  Park,  CA. 

(U)  Phillips  Components,  Southhampton,  UK. 

E.  (U)  COMPARISON  WITH  FY  1988/1989  DESCRIPTIVE  SUMMARY: 

1.  (U)  The  Task  1  program  was  restructured  to  reflect  a  funding  reduc¬ 
tion  of  $60  million  in  FY88.  The  original  program  of  $177M  included  the  procu¬ 
rement  of  five  sets  of  missile  hardware  for  experimental  flights,  dual  source 
seekers  with  down- select  at  month  42.  The  restructured  program  purchased  missile 
hardware  for  only  three  FTV  test  flights  with  options  for  one  additional  flight. 
One  of  the  seeker  contractors  was  terminated.  These  actions  added  some  addi¬ 
tional  risk  to  the  FTV  program.  The  ATV  test  series  has  been  added  to  take 
advantage  of  the  Government's  investment  in  the  FTV  and  Advanced  Technology 
Development:. 

2.  (U)  Task  2,  GBI  development,  was  established  to  prepare  for  full  and 
open  competition  for  FSD. 

3.  (U)  The  Task  3  program  in  general  remains  the  same.  However, 
schedules  were  slipped  essentially  a  year  due  to  budget  constraints. 

IMPACT  OF  CHANGES  (U) 


|  CHANGE 

1 

|  SYSTEM  CAPABILITIES 

1 

|  SCHEDULE 

1 

|  BUDGET  YEAR  COST 

1 

(U)  TECH 

Higher 

No  change 

Reduced 

(U)  SCHED 

Slipped 

Slipped 

Reduced 

(U)  COST 

Stretched 

Restructured 

Reduced 
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NARRATIVE  DESCRIPTION  OF  CHANGES  (U) 

1.  (U)  TECHNICAL  CHANGES:  No  technical  changes  were  made  to  the  FTV 
design.  The  schedule  slip  allows  for  testing  of  more  advanced  technologies 
into  the  ATV  Flight  Test  Series. 

2.  (U)  SCHEDULE  CHANGES :  The  first  FTV  flight,  which  was  a  launch  and 
kill  vehicle  checkout  only,  has  been  cancelled  and  the  second  and  third  flights 
accelerated  by  six  months. 

3.  (U)  COST  CHANGES :  Overall  program  cost  has  increased. 

F.  (U)  PROGRAM  DOCUMENTATION:  Defense  Acquisition  Board  System  Concept 

Paper  (SCP) ,  Test  and  Evaluation  Master  Plan  (TEMP),  and  cost  related  documents. 


G. 

(U) 

RELATED  ACTIVITIES: 

None 

H. 

(U) 

OTHER  APPROPRIATION 

FUNDS :  N/A 

1.  (U)  PROCUREMENT  :  None 

2.  (U)  MILITARY  CONSTRUCTION:  Included  in  program  summary. 

I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  None 

J.  (U)  TEST  AND  EVALUATION  DATA:  Not  applicable  to  this  program. 
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A.  (U)  RESOURCES:  ($  in  Thousands) 

Project  Title:  Endo  Non-Nuclear-Kill  Test  Bed-High  Endoatmospheric  Defense 
Interceptor  (HEDI)  (U) 

Popular  FY88  FY89  FY90  FY91  To  Total 

Name  Actual  Est  Est  Est  Como  Program 

HEDI 


Subtask  1  HEDI: 

106,250 

115,000 

168,641 

116,610 

Sub cask  2  Endo  Tech: 

10,864* 

30,875 

49,923 

74,870 

Total : 

106,250 

145,875 

218,564 

191,488 

*  FY88  funding  for  Subtask  2  is  actually  included  in  Project  33 


Continuing 

Continuing 

totals . 


B.  (U)  BRIEF  DESCRIPTION  OF  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES: 

(X)  Subtask  1:  The  High  Endoatmospheric  Defense  Interceptor  (HEDI) 
operates  against  the  terminal  phase  of  attacking  ballistic  missiles.  It  is 
designed  to  engage  leakers  from  the  midcourse  phase,  depressed  submarine- 
launched  ballistic  missile  (SLBM)  or  intercontinental  ballistic  missile 
(ICBM)  attacks  intended  to  underfly  a  midcourse  system,  and  SLBM  attacks 
with  times  of  flight  that  are  insufficient  for  a  midcourse  engagement.  The 
HEDI  Baseline  Technology  Interceptor  (BTI)  is  a  passive  infrared  seeking, 
XXXXXXXXXXXXXXXXXXh  hyper-velocity  non-nuclear  warhead  XXXXXXXXXX  with  large 
XXXXX  maneuver  and  divert  XXXXXXXXXXXX  capabilities.  XXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX  The  HEDI  BTI  can  be  launched  with  either 
exo  or  endo -atmospheric  acquisition  sensors  through  the  battle  manager.  It 
is  inertially  guided  and  can  be  updated  in  flight.  The  HEDI  program  is 
characterized  by  a  Kinetic  Energy  Kill  Vehicle  Integrated  Technology 
Experiment  (KITE)  with  the  objective  of  resolving  five  categories  of  key 
technical  issues  through  intensive  ground  and  preliminary  flight  tests  that 
lead  to  a  successful  intercept  of  a  representative  RV  target  at  White  Sands 
Missile  Range.  The  KITE  phase  will  then  provide  the  basis  for  the  more 
stressing  flight  tests  at  USAKA  leading  to  the  Baseline  Technology 
interceptor  for  application  in  the  high  endoatmospheric  regime. 

(X)  Subtask  2:  The  objective  of  Endoatmospheric  Technology  development 
effort  is  to  infuse  evolving  technologies  into  the  development  of  the 
Baseline  Technology  Interceptor  or  its  advanced  successor.  Advances  in  the 
state-of-the-art  are  being  pursued  in  such  technologies  as  passive  infrared 
and  active  millimeter  wave  seekers;  optical  windows  and  radomes;  XXXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXX;  dense,  high  burn  rate  liquid  gel  and  solid 
propellents;  improved  avionics  and  guidance  systems;  and  advanced  high 
strength  ceramic  and  metallic  composites.  Technology  developed  under  this 
project  is  also  expected  to  apply  to  concepts  which  address  the  defense  of 
our  Allies . 


C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  PLA  |: 

1.  (U)  FY  1988  Accomplishments: 

a.  (U)  Subtask  1,  HEDI: 

o  (U)  The  first  construction  of  a  full  hybrid  detector  array  was 
completed  and  thermally  tested  (Nov  87). 
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o  (U)  The  first  brassboard  laser  range-finder  was  tested  and  deliv¬ 
ered. 

o  (U)  The  nosetip  thermal  test  validating  the  platelet  cooling  in  an 
arcjet  was  completed  (Oct  87). 

o  (U)  Delivered  the  first  full  size  sapphire  window  of  optical 
quality.  Subsequent  deliveries  have  continued. 

o  (U)  Conducted  successful  final  firing  of  the  full  scale  warhead  in 
an  arena  test  (Aug  88).  This  completes  the  warhead  tests. 

b.  (U)  Subtask  2,  Endoatmospheric  Technology  Development: 
o  (U)  The  Brassboard  Optical  Advanced  Seeker  Technology  (BOAST) 
designs  were  completed. 

o  (U)  A  full  scale  transpiration  cooled  metallic  radome  was  designed 
and  developed  as  a  component  to  an  alternate  seeker  for  endo  atmo¬ 
spheric  interceptors. 

2.  (U)  FY  1989  Planned  Program: 

a.  (U)  Sub task  1,  HEDI: 

o  (U)  Conduct  the  first  flight  experiment  at  White  Sands  Missile 
Range  Called  KITE  -Kinetic  Kill  Vehicle  Integrated  Technology 
Experiment.  This  first  flight  objectives  will  verify  the  modified 
Sprint  propulsion  system,  first  and  second  stages  separation,  the 
validation  of  the  air  vehicle  configuration,  kill  vehicle  shroud 
separation  and  separation  from  the  booster  stages,  measure  the  kill 
vehicle  forebody  environment,  characterize  the  window  cooling 
performance  with  an  instrumented  plate  and  exercise  the  warhead  (3Q89) . 
o  (U)  Conduct  a  full-scale  model  test  in  NSWC-9  wind  tunnel  to  vali¬ 
date  the  image  blur  and  boresight  error  prediction  models  (2Q89) . 
o  (U)  Conduct  jet  interaction  performance  tests  of  the  flight  weight 
thrusters  for  response  time  and  thrust  at  AEDC-B  (2Q89). 
o  (U)  Delivery  of  the  KITE- 2  and  KITE- 3  seekers  and  KITE-3  laser 
range  finder. 

b.  (U)  Sub task  2,  Endoatmospheric  Technology  Development: 

o  (U)  Development  of  a  staring  array,  short  wave  infrared,  seeker 
will  be  initiated  with  radiation  hardening  emphasized, 
o  (U)  A  laser  diode  will  be  developed  to  provide  fuzing  and  tracking 
ranging  functions. 

o  (U)  A  high  pressure,  high  burn  rate  motor  program  will  begin  for  an 
out-year  test  vehicle. 

3.  (U)  FY  1990/1991  Planned  Program: 

o  (TJ)  Deliver  full  seeker,  laser,  and  control  hardware  for  KITEs  2 
and  3 . 

o  (U)  Coordinate  KITE  2  flight  experiment  to  track  representative 
target  in  IR  mode. 

o  (U)  Conduct  KITE- 3  intercept  of  a  representative  RV  target  at  WSMR 
with  the  full  up  kill  vehicle  (3Q91). 
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o  (U)  Develop  and  design  advanced  propulsion  system  for  booster 
requirements . 

o  (U)  Eegin  baseline  definition  and  design  for  operational 
interceptor. 

o  (U)  Complete  the  BOAST  seeker  database  for  inclusion  in  the  BTI 
program. 

o  (U)  Begin  research  and  development  of  Resonant  Fiber  Optic  Gyro 
(RFOG)  Inertial  Measurement  Unit  (IMU). 


(U) 


(U) 


a. 


Program  to  Completion: 
Work  Performed  Bv: 

(U)  Subtask  1:  HEDI . 


This  is  a  continuing  program. 


o  (U)  McDonnell  Douglas  Corp  (Prime) ,  System  Integration,  Kill 
Vehicle  Airframe  and  Air  Vehicle  Integration  at  Huntington  Beach,  CA. 
o  (U)  Hughes  Aircraft  Company  (Sub),  Kill  Vehicle  Seeker,  Integration 
and  Avionics  at  Canoga  Park,  CA. 

o  (U)  Aerojet  Tech  Systems  Company  (Sub),  Propulsion  Controls,  Foreb¬ 
ody  and  Window  Cooling  at  Fulsom,  CA. 

b.  (U)  Subtask  2:  Endoatmospheric  Technology  Development. 


o 

(U) 

General  Electric  at  Valley  Forge,  PA. 

o 

(U) 

Hercules  at  Magna  UT. 

o 

(U) 

Litton  at  Los  Angeles,  CA. 

o 

(U) 

John  Hopkins  University  at  Baltimore, 

MD. 

0 

(U) 

Rockwell  International,  Los  Angeles, 

CA. 

o 

(U) 

Rexham  at  Huntsville,  AL. 

E.  (U) 

COMPARISON  WITH  FY  1988/1989  DESCRIPTIVE 

SUMMARY 

(U)  The  program  objectives  remain  the  same  as  described 

exception  that  several  tests  scheduled  for  FY88  (NSWC  Window  Aero-optics  and 
Colling  evaluations,  and  AEDC  Forebody  Survivability-High  Temperature  test) 
have  been  deferred  to  FY90  in  order  to  align  with  the  FY88  funding 
decrements.  In  order  to  increase  the  system  confidence  prior  to  going  on  to 
the  USAKA  BTI  flight  tests,  a  KITE-4  option  has  been  incorporated  into  the 
program  plan.  The  endo  technology  has  been  refocused  in  portions  to  meet  the 
new  BTI  requirements. 
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IMPACTS  OF 

CHANGES 

CHANGE 

SYSTEM  CAPABILITIES 

SCHEDULE 

BUDGET  YEAR  COST 

TECH 

Objectives  remain  same 

Slipped 

As 

programmed 

(Forebody/ 

Air  Vehicle) 

SCHED 

Fits  reduced  to  3 

Slipped 

As 

programmed 

Higher  risk 

Restructured 

COST 

No  change 

N/A 

As 

programmed 

NARRATIVE  DESCRIPTION  OF  CHANGES 

1.  (U)  TECHNICAL  CHANGES :  The  technology  objectives  for  the  KITE  phase 
The  FTV  flight  test  program  has  been  replaced  with  the  BTI  advance  of  the 
FTV  program  which  maintained  the  same  heavy,  large  kill  vehicle  xn  its 
tests.  The  BTI  phase  of  the  program  will  realize  the  downsized,  light 
weight  KV  for  early  application  in  the  SDS  follow-on  phase. 

2.  (U)  SCHEDULE  CHANGES:  Stopped  the  development  of  the  thrusters  work. 
Slipped  the  first  and  second  KITE  flight  test  by  5  months  respectively.  Eli¬ 
minated  the  FTV  flight  tests  and  programmed  the  BTI  flight  tests  in  their 
place.  Delayed  completion  of  seeker  hardware  until  FY  1989.  Deleted  Aero 
Thermal  structures  program. 

3.  (U)  COST  CHANGES:  Funding  level  estimate  remains  the  same. 

F.  (U)  PROGRAM  DOCUMENTATION: 

HEDI  Endoatmospheric  Defense  Interceptor  (HEDI)  Subsystem  Functional  Tech¬ 
nology  Validation  (FTV)  Requirements  Document,  17  April  1985 
HEDI  Concept  Definition,  April  1985 

Prime  Item  Development  Specification  for  HEDI  FTV  Subsystem,  10  October 
1986,  MDAC  CDRL  No.  AE09. 

HEDI  System  Concepc  Paper,  16  June  1987 
HEDI  Operational  Concept  Study,  October  1987  . 

HEDI  Brief  to  the  Defense  Acquisition  Board,  Strategic  Systems  Committee,  23 
August  1988. 

G.  (U)  RELATED  ACTIVITIES: 

(U)  A  second  Aerothermal  Reentry  Vehicle  Experiment  will  be  conducted  dur¬ 
ing  FY90  to  continue  characterizing  the  aerothermal  demise  of  an  RV  after 
being  intercepted  by  a  kinetic  energy  vehicle.  The  HALO  and  IRIS  aircraft 
with  optical  packages  will  participate  in  collecting  spectral  data  during 
known  test  launches  to  continue  building  the  signature  database  for  HEDI.  A 
target  hit  indicator  effort  will  be  initiated  to  provide  on  board  damage 
assessment  data  for  the  HEDI  RV  targets. 


Program  Element:  0603222C 

PE  Title:  Kinetic  Energy  Weapons 
Technology  Development 


Project  Number:  32 

Budget  Activity:  02  Advanced 


H.  (U)  OTHER  APPROPRIATION  FUNDS: 

1.  (U)  PROCUREMENT :  None 

2.  (U)  MILITARY  CONSTRUCTION:  $2.4  Million  in  1990  for  MPS-36  Radar 

Tracking  Facility  at  Kwajalein  Missile  Range  to  provide  range  safety. 

I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS: 

(U)  Britisn  Aerospace,  UK,  is  providing  the  KITE  kill  vehicle  gyroscope 
under  subcontract  to  McDonnell  Douglas. 

J.  (U)  MILESTONE  SCHEDULE: 

o 
o 


(U)  WSMR  KITE  Flight  II  -  2Q90 
(U)  WSMR  KITE  Flight  III  -  2Q91 


FY  1990/1991  BIENNAL  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element :  0603220C  Project:  09 

PE  Title:  Surveillance,  Acquisition,  Tracking  3udget  Activity:  2  Advanced 

and  Kill  Assessment  (U)  Technology  Development  (U) 

Project  Title:  Midcourse  Demonstration/Val idation  (U) 


PICTURE/SCHEMATIC  ON  THE  NEXT  PAGE 


POPULAR  NAME:  Midcourse  Demo/Val  (U) 
A.  (U)  SCHEDULE /BUDGET  INFORMATION-  ($  in  thousands) 


1 

(U) SCHEDULE  I 

1 

FY  88 

1 

[  FY  89 

1  1 
|  FY  90  [ 

FY  91 

1 

|To  Complete 

Program  | 

Milestones  | 

1  (U)  ! 

1 

1 

1 

1  1 

1  1 

1  1 

1 

|  Continuing 

I 

|  Engineering  | 
[Milestones  | 

1  (U)  I 

| SSTS  SRR 
[GSTS  SRR 

1 

1  SSTS  SDR  | GSTS  PDR 

[GSTS  SDR  [ 

1  1 

1  _  1 

1 

1 

|  Continuing 

i(U)T&E  | 

[Milestones  [ 

1 

1 

1  1 

1  1 

1 

|  Continuing 

[Contract  | 

[Milestones  | 

1  (U)  I 

GSTS  Con¬ 
tract  Award 

|SSTS  Option 
[ Award 

1 

|GSTS  Sensor  j 
| Subcontractor  | 
|Down  select  | 

1 

1 

1 

| (U) BUDGET  | 

1  i 

FY  88 

|  FY  89 

|  FY  90  | 

FY  91 

|Prog  Total 

| (U)Major  | 

[Contract  | 

1  1 

26,154 

1 

|  92,662 

1  1 
|  134,745  | 

270,458 

1 

| Continuing 

| (U) Support  | 
[Contract  j 

1  1 

5,459 

1 

|  3,209 

1  1 

I  4,174  [ 

5,201 

1 

| Continuing 

| (U) In-House | 
[Contract  | 

1  1 

6,133 

1 

[  12,085 

1  1 
|  24,835  | 

39,157 

1 

| Continuing 

(U)GFE/ 

Other 


(U)Total  |  37,746  |  107,956 


163,754 


314,816  [Continuing  | 
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A.  (U)  RESOURCES :  ($  in  thousands) 

Project  Title:  Advanced  Weapons  Technology  (U) 


Popular 

FY88 

FY89 

FY90 

FY91 

To 

Total 

Name 

Actual 

Est 

Est 

Est 

Como 

Program 

KE  Tech  Base 

117,582 

89,105 

217,673 

311,507 

Continuing 

B.  (U)  BRIE"  DESCRIPTION  OF  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES: 

This  project  will  develop,  integrate,  demonstrate,  and  validate  the 
technologies  required  for  all  layers  of  ground  and  space  based  ballistic 
missile  defense.  The  project  is  divided  into  four  subtasks:  1.  Component 
Technology,  2.  Integration  Technology,  3.  Functional  Validation  Technol¬ 
ogy,  and  4.  Alternative  Launch  (Hypervelocity)  Technology. 

1.  (U)  The  component  technologies  cover  seekers,  avionics,  inertial 
measurement  units,  divert  control,  axial  propulsion,  fire  control  and  commu¬ 
nications  . 

2.  (X)  The  integration  technology  goal  is  to  produce  small,  light¬ 
weight  XXXXXXXXXXXXXXXXXXXXXXXXX  weapons  grade  projectiles. 

3.  (U)  The  functional  validation  technology  projects  are  an  integrated 
program  of  digital  emulation,  hardware  in  the  loop,  controlled  ground  hover 
testing  and  a  focused  program  of  free  flight  kinematrics  demonstrations  to 
validate  the  performance  of  integrated  components  and  pull  up  kinetic  kill 
vehicles.  This  project  provides  the  government  an  independent  assessment 
capability  i  .  evaluating  new  technologies,  predicting  interceptor  perfor¬ 
mance  utilizing  the  new  technologies,  and  improving  confidence  in  mission 
accomplishment  of  system  element  concepts  through  hardware  validated  simula¬ 
tion. 


4.  (X)  The  alternative  launch  technology  projects  will  develop,  inte¬ 
grate  and  demonstrate  technologies  (power  rail  guns,  switches,  armatures) 
required  for  ballistic  missile  defense  using  hypervelocity  guns.  This  area 
also  examines  the  feasibility  of  launching  small  pellets  and  plasma  par¬ 
ticles  at  extremely  high  velocities  XXXXXXXXXXXXXXXXXXXXXXXXXXX  in  order  to 
provide  balloon  and  decoy  discrimination  in  the  midcourse. 

C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  PLANS: 

(U )  Prior  Year  (FY  1988~)  Accomplishments  : 

(U)  Subtask  1:  Component  Testing 

o  (U)  Developed  an  ultra  violet  (UV)  seeker  breadboard  to  capitalize  on 
data  from  Delta  130  and  181. 

o  (U)  Transi  i  >n  the  resonant  fiber  optic  gyro  (RFOG)  to  industry  for  ini¬ 
tial  prototype  builds. 
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(U)  Subtask  2:  Integration  Technology 

o  (U)  Most  subsystems  of  the  three  and  five  kilogram  space -based  projec¬ 
tiles  were  completed  and  passed  latest  board  checks. 

o  (U)  A  very  light  laser  optics  IMU  was  integrated  surpassing  require¬ 
ments  . 

o  (U)  An  endoatmospheric  miniature  projectile  program  was  strengthened 
during  the  year  to  augment  the  endoatmospheric  component  program. 

(U)  Subtask  3:  Functional  Validation  Technology 

o  (U)  Installation  of  the  computer  suite  to  perform  hardware  in  the  loop 
testing  was  completed 

o  (X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxxxxxxx 

o  (U)  Static  firing  of  a  hover  test  platform  (KHIT)  was  successfully  con¬ 
trolled  using  advanced  software  techniques. 

(U)  Subtask  4:  Hypervelocity  Launchers: 

o  (TJ)  Completed  high  power  200  megajoule  test  facility 

o  (TJ)  Initiated  firing  of  various  hypervelocity  guns  in  the  200  megajoule 
facility 

o  (TJ)  Continued  small  pellet  and  plasma  particle  research  through  launch¬ 
ing  .01  grams  to  50  km/sec 

o  (U)  Solid  State  switching  and  High  Temperature  Superconductor  parts  will 
be  fabricated  and  tested. 

(U)  Current  Year  (FYigS^  Plan: 

(U)  Subtask  1:  Component  Technology: 

o  (U)  Develop  fast  frame  (1000  frames/sec)  seeker  using  Z  plane  technology 
and  hot  superconducting  electronics. 

o  (U)  Complete  fabrication  of  the  heavyweight  and  propulsion  booster  for 
SBI . 

(U)  Subtask  2:  Integration  Technology: 

o  (U)  Flight  test  program  planning  for  these  projectiles  will  begin  during 
this  period 

o  (TJ)  Concept  work  on  endoatmospheric  projectiles  will  reach  the  design 
state . 

(U)  Subtask  3:  Functional  Validation  Technology 

o  (TJ)  Initiate  procurements  to  advance  in-band  infrared  scene  projection 
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(U)  Subtask  4:  Hypervelocity  Launchers 

o  (U)  Work  will  begin  in  the  design  of  a  proto- typical  test  bed  for  the 
200  megajoule  hypervelocity  guns. 

o  (X)  A  high  muzzle  energy  XXXXXXXXXXXXXXXXXXX  gun  effort  will  be  initi¬ 
ated 

o  (U)  Fire  I  Phase  II  testing  will  be  complete  with  rapid  fire  testing  at 
2  Megajoule/shot  levels 

(U)  Budget  Year  £FY  1990/1991)  Plans: 

o  (U)  All  LEAP  programs  will  be  complete  with  ground  and  captive  (ground- 
based)  hover  test  validating  projectile  performance  via  the  test  and  evalua¬ 
tion  equipment  developed  in  subtask  3. 

o  (U)  The  endo  guided  projectile  program  will  begin  brassboard  component 
development  on  projectile  and  fire  control  component 
o  (U)  Tier  II  barrel  fabrication  will  be  initiated 

(U)  PROGRAM  PLAN  TO  COMPLETION:  This  is  a  continuing  program 

D.  (U)  WORK  PERFORMED  BY: 

o  (U)  Boeing  Aerospace  Co.  (Prime)  Projectile  design,  fabrication  and 
integration  and  test.  Kent,  WA 

o  (U)  Hughes  Missile  Systems  Group  design  fabrication  integration  and 
test,  Conoga  Park,  CA 

o  (U)  General  Electric,  design  and  component  test,  Valley  Forge,  PA 
o  (U)  IAP  Research  switch  barrel  and  inductor  fabrication  armative  devel¬ 
opment,  Dayton,  OH 

o  (U)  GA  Technologies  Inductor  fabrication  thermal  management  barrel 
development,  San  Diego,  CA 

o  (U)  Maxwell  Laboratories,  armature  development  San  Diego,  CA 
o  (U)  University  of  Texas  Power  supply  development,  Austin,  TX 
o  (U)  Georgia  Tech  University,  Atlanta  GA,  parallel  processors,  digital 
emulators 

o  (U)  Integrated  Systems  Corporation,  Lost  Angeles,  CA  will  proceed  with 
scene  projection  in  real  time 

o  (U)  Rocketdyne,  Los  Angeles,  CA  will  produce  work  horse  divert  propul¬ 
sion  hover  vehicle 

o  (U)  Space  Vector  Corporation,  Los  Angeles,  CA  will  develop  data  acquisi 
tion  package  concepts  for  the  Kinematic  experiments. 

E.  (U)  COMPARISON  WITH  FY1988/1989  DESCRIPTIVE  SUMMARY: 

o  (U)  FY1988  objectives  were  partially  met  due  to  lower  than  expected 

funding.  Objectives  were  not  met  in  projectile  integration, 
o  (U)  Battery  Power  Facility  (BPS)  exceeded  its  technical  goals  by  10%. 
Rapid  fire  testing  will  be  initiated  in  FY1989. 


Program  Element:  0603222C 
PE  Title:  Kinetic  Energy  Weapons  (U) 


Project  Number:  33 
Budget  Activity:  02  Advanced 
Technology  Development  (U) 


o  (U)  The  diverse  technology  validation  efforts  were  integrated  with  tech¬ 
nology  development  programs  to  ensure  there  were  no  duplicative  efforts.  A 
long  range  functional  validation  program  was  developed. 


IMPACT  OF  CHANGES 


CHANGE 

SYSTEM  CAPABILITIES 

SCHEDULE 

BUDGET  YEAR  COST 

TECH  Subtask  1 

Objectives  Remain 

Same  Slipped  6  mo 

As  programmed 

Subtask  2 

Objectives  Remain  Same 

Slipped  9-12  mo 

As  programmed 

Subtask  3 

Objectives  as  stated 

Paralleled  to 

As  programmed 

gain  3  mos 
Subtask  4 

Objectives  Remain  Same 

Slipped  12  mo 

As  programmed 

SCHED  Sub task 

1  No  Change 

N/A 

As  programmed 

Subtask  2 

Fire  Control  Expt  FTP 

Deleted/Delayed 

Design 

Sub task  3 

Ground  Test  Objectives 

As  programmed 
As  Scheduled 

As  programmed 

Subtask  4 

Demonstration 

Delayed  2  Years 

COST  Subtask 

1  Components 

Slipped  to  FSD  Increased  $16M 

Subtask  2 

Projectile 

Restructured 

Increased  $10M 

Sub task  3 

Test  Objectives 

Delayed 

Increased  $27M 

Subtask  4 

Demonstration 

Delayed 

Increased  $10M 

1.  (U)  TECHNICAL  CHANGES: 

(U)  Subtask  1:  Fire  Control  work  transitioned  to  BSTS  and  SSTS 

(U)  Subtask  2:  The  reduced  budget  deletes  the  fire  control  experiment  and 
delays  delivery  of  the  Ground  Test  Projectile  (GTP).  Although  the  GTP  will 
meet  technical  objectives,  cost  will  increase  due  to  program  stretch  out. 

2.  (U)  SCHEDULE  CHANGES: 

(U)  Subtask  1:  Component  maturity  will  miss  FSD  if  not  funded 
(U)  Subtask  2:  FTP  delayed  9-12  months.  -GTP  delayed  9-12  months.  Fire 
control  experiment  deleted. 

(U)  Subtask  3:  Schedule  delayed  until  GTP  delivered 

3.  (U)  COST  CHANGES: 


(U)  Subtask  1 
(U)  Subtask  2 
(U)  Subtask  3 


Overall  cost  increase  of  $16M  to  meet  FSD  support. 
Overall  cost  increase  of  $10M. 

Overall  cost  increase  of  $23M  required  to  meet  objective 
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F.  (U)  PROGRAM  DOCUMENTATION: 

LEAP  Technical  Requirements  Letter  Feb  1987 

Terminal  Defense  HVG  Study  Feb  1988 

Advanced  Gun  Study  Apr  1987 

Testing  Facility  Study  Aug  1988 

G.  (U)  RELATED  ACTIVITY:  The  Space-Based  Interceptor  (SBI)  and  Exoatmo- 
spheric  Reentry  Interceptor  Subsystem  (ERIS)  programs  are  jointly  coordinat¬ 
ing  the  functional  technology  validation  efforts  with  the  LEAP  Program.  The 
LEAP  program  is  the  pathfinder  for  the  efforts  to  calibrate  test  facilities 
primarily  in  support  of  the  SBI  program.  The  ERIS  program  is  coordinating 
use  of  LEAP  projectiles  for  advanced  technology  flights  and  ground  based 
interceptor  (GBI) . 

H.  (TJ)  OTHER  APPROPRIATION  FUNDS: 

1.  (U)  PROCUREMENT:  None 

2.  (U)  MILITARY  CONSTRUCTION: 

o  (U)  Power  conditioning  Facility  $.419M,  FY88,  Eglin  AFB,  FL. 
o  (U)  Experimental  Support  Facility  $1.1M,  FY88,  Eglin  AFB,  FL. 

I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS: 

o  (U)  Cooperative  EML  Research  with  the  Netherlands  (MOA) 
o  (U)  Cooperative  HVG  Research  with  the  United  Kingdom  (MOA) 

J.  (U)  MILESTONE  SCHEDULE: 

(X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
(X)  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
(X) 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxx 

(X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxxx 

(X)  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
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A.  (U)  RESOURCES :  ($  in  thousands) 


Proi ect 

Title:  Test  and 

Evaluation 

(U) 

Popular 

FY88 

FY89 

FY90 

FY91 

To 

Total 

Name 

Actual 

Est 

Est 

Est 

Comn 

Proeram 

T&E 

133,105 

68,015 

107,137 

145,665 

Cont 

Cont 

B.  (U) 

BRIEF  DESCRIPTION 

OF  MISSION  REOUTREMENT  AND 

SYSTEM 

CAPABILITIES 

(U)  The  test  and  evaluation  project  within  Kinetic  Energy  provides  spe¬ 
cialized  data  collection  and  technology  development  not  covered  under  other 
projects  and  provides  generic  test  range  improvements  and  target  developments 
and  presentation  for  all  of  the  Kinetic  Energy  experiments.  The  KEW  optical 
diagnostics  program  develops  airborne  optical  data  recording  platforms  using  a 
Lear  35  and  a  NC-135A  to  support  SDIO  data  and  photo  documentation  requirements 
on  rocket  plumes,  re-entry  vehicles  and  kill  assessment.  JANUS  is  a  coopera¬ 
tive  program  between  SDIO  and  the  Navy  using  Trident  C-4  missiles  carrying  SDIO 
space  experimental  payloads.  US  Army  Kwajalein  Atoll  (USAKA)  Missile  Range 
instrumentation  and  SDI  targets  provide  flight  safety,  communications,  oper¬ 
ations  control,  telemetry  and  timing  for  the  tests  to  be  performed  at  the 
range.  The  targets  program  develops,  fabricates  and  delivers  targets  for 
kinetic  element  testing.  The  Strategic  Target  System  (STARS)  is  a  program 
using  refurbished  Polaris  A-3  missiles  to  provide  dedicated  boosters  for  SDIO 
test  flights  into  the  USAKA  test  range.  Multinational  test  support  is  a  coop¬ 
erative  program  between  SDIO  and  foreign  countries  that  collects  phenomenology 
data  on  rocket  plumes,  kill  assessment  and  re-entry  vehicles. 

C.  (U)  PROGRAM  ACCOMPLISHMENT  AND  PLANS: 

(U)  FY1988  Program: 

o  (X)  Delta  181  collected  approximately  47  gigabits  of  data  to  XXXXXXXX 
XXXXXXXXXXXXXX. 

o  (U)  The  Lear  and  NC-135A  provided  support  to  Project  Verify,  Del¬ 
ta-181,  Red  Gemini  and  the  Navy  D5  Project 

o  (X)  JANUS  SDIO  experimental  payloads  were  made  ready  for  mission  1 
prime  XXXXXXXXXXXXXXXXXXXXXXXXXkXXXXXXXXXX. 

o  (U)  Mission  concept  studies,  trajectory  development,  and  initial 
designs  were  completed  for  JANUS  lb  and  2. 

o  (U)  A  joint  SDIO  and  Strategic  Defense  Systems  Program  technical 
feasibility  and  cost  analysis  for  JANUS  mission  2  was  initiated. 

o  (U)  The  USAKA  installed  80%  of  the  GPS  ground  stations,  and  initiated 
work  on  telemetry,  communications,  and  optical  systems  for  the  ERIS  and  HEDI 
flight  test  demonstrations. 

o  (X)  Two  inter-nation  optical  aircraft  cooperative  missions  were  com¬ 
pleted.  XXXXXXXXXXXXXX  data  was  obtained  using  instrumental. ion  from  the  ARGUS 
aircraft . 
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o  (U)  STARS  ground  testing  was  successfully  completed.  Fabrication  of 
the  targets  for  ERIS  and  HEDI  was  started  along  with  procurement  of  boosters 
and  release  assemblies. 

(U)  FY  1989  PLANNED  PROGRAM: 

o  (X)  The  development  and  fabrication  of  experimental  target  payloads  for 
a  joint  [U.S./U.K.]  mission  scheduled  for  XXXXXXXXXXX  will  begin.  This  will 
provide  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX.  [Three] 
joint  missions  are  planned  to  obtain  additional  [plume]  data  in  the  boost 
phase . 

o  (U)  Data  reduction  of  Delta  181  will  be  completed  in  January  1989. 

o  (U)  Both  optical  aircraft  will  receive  minor  systems  upgrades  including 

a  UV  sensor  for  Lear  and  a  LWIR  sensor  for  NC-135A. 

o  (X)  JANUS  mission  1  prime  will  be  launched  XXXXXXXXXXXXX  followed  by 
post  mission  data  reduction  and  analysis. 

o  (X)  Mission  2  technical  feasibility  and  cost  evaluation  will  be  com¬ 
pleted.  If  subsequent  authority  to  proceed  (ATP)  and  funding  are  received.  Mis¬ 

sion  2  will  be  taken  through  preliminary  design  review,  with  payload  and  mis¬ 
sion  support  development  commencing  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXX. 

o  (U)  USAKA  will  accomplish  the  final  installation  and  test  of  the  GPS 
tracking  system.  Work  will  continue  on  the  first  set  of  targets  for  ERIS  and 
HEDI,  and  subsequent  target  sets  will  be  started.  Assembly  of  the  prototype 
STARS  should  reach  75%  and  construction  of  the  launch  facility  will  reach  100% 
completion.  Certification  of  the  STARS  motors  will  be  completed.  Target  for 
the  Aerothermal  System  (ATS)  will  be  developed. 

(U)  FY  1990/1991  PLANNED  PROGRAM: 

o  (U)  HALO  and  ARGUS  will  continue  to  receive  upgrades  to  improve  sensor 
systems  sensitivity  and  resolution. 

o  (X)  If  ATP  and  funding  are  received,  JANUS  lb  will  be  taken  through 
critical  design  review,  mission  planning  completed,  a  trajectory  tape  generated 
and  initial  fabrication  of  experimental  payloads  commenced  to  meet  an  estimated 
launch  date  XXXXXXXXXXX  after  ATP. 

o  (X)  JANUS  mission  lb  fabrication  of  experimental  payloads  for  launch 
will  be  completed.  Mission  2  payload  fabrication  and  mission  development  will 
progress  to  an  XXXXXXXXX  launch  XXXXXXXXXXXXXXXXX  on  a  Trident  C-4  missile  XXX 
XXXXXXXXXXXX .  If  ATP  is  received,  a  feasibility  study  will  be  conducted  for 
mission  3. 

o  (U)  USAKA  will  be  ready  to  support  ERIS  and  HEDI  tests  during  this  time 
frame . 

o  (X)  XXXXX  joint  mission  (with  a  foreign  country)  is  planned  to  XXXXXXX 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX. 

o  (X)  Fabrication  of  the  first  ERIS  targets  will  be  completed.  The  HEDI 
targets  will  be  fabricated.  Procurement  of  the  boosters  for  the  Aerothermal 
System  will  be  started.  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX. 
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o  (U)  Improvements  to  the  Central  Data  System  (CDS) ,  such  as  increasing 
the  memory  capacity  of  the  center,  tying  the  center  into  the  National  Test  Bed 
(NTB)  ,  and  adding  more  user  terminal  consoles  to  the  center  are  planned. 


(U)  PROGRAM  TO  COMPLETION:  This  is  a  continuing  program. 


D.  (U)  WORK  PERFORMED  BY: 


E. 


o  (U)  Sandia  National  Laboratories  -  Albuquerque,  NM;  Livermore,  CA 
o  (U)  Johns  Hopkins  University  Applied  Physics  Lab  -  Baltimore,  MD 
o  (U)  Lockheed  Missile  and  Space  Company  -  Sunnyvale,  CA 
o  (U)  Hughes  Aircraft  Company  -  Canoga  Park,  CA 
o  (U)  4950th  Test  Wing  -  Wright  Patterson  AFB,  OH 
o  (U)  Dynamics  Technology  Inc.  -  Torrance,  CA 
o  (U)  Aeromet,  Inc.  -  Tulsa,  OK 
o  (U)  Jet  Propulsion  Labs  -  Pasadena,  CA 

(U)  COMPARISON  WITH  FY  89  DESCRIPTIVE  SUMMARY: 


IMPACT  OF  CHANGES:  (U) 


CHANGE  SYSTEM  CAPABILITIES 


BUDGET  YEAR 
SCHEDULE  COST 


(U)  Tech  N/A  Delayed  Increased 

(U)  Sched 
(U)  Cost 


NARRATIVE  DESCRIPTION  OF  CHANGES 

1.  (U)  TECHNICAL  CHANGES :  The  mission  concept  design  for  JANUS  mission  lb  was 
changed  to  satisfy  new  phenomenology  requirements. 

2.  (U)  SCHEDULE  CHANGES:  JANUS  1  prime  mission  estimated  launch  time  revised 
to  correspond  to  later  SSBN  Demonstration  and  Shakedown  Operation  (DASO) . 

JANUS  IB  mission  estimated  launch  time  delayed  due  to  lack  of  funding  in  FY  88 
and  FY  89. 

3 .  (U)  COST  CHANGES:  The  planned  launch  time  delay  for  mission  1  prime 
increased  costs  in  Fv  89  by  an  estimated  $1,000K.  Funding  decrease  ($2,300K) 
caused  a  6  month  delay  in  the  first  STARS. 

F.  (U)  PROGRAM  DOCUMENTATION:  Various  documents  -for  each  experiment  or  range 
upgrade  and  support. 


G.  (U)  RELATED  ACTIVITIES:  None. 

H.  (U)  OTHER  APPROPRIATION  FUNDS:  None. 

I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  None. 
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J.  (U)  MILESTONE  SCHEDULE: 


Milestone 


Date 


o  (C)  XXXXXXXXXXXXXXXXXXXXX 
o  (C)  XXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxx 

xxxxxxxxx 


o  (U)  GPS  procurement  for  Kwajalein  Missile  Range  starts  1QFY89 
o  (X)  XXXXXXXXXXXIIXXXXXXXXXXXXXX  xxxxxxx 

o  (X)  XXXXXXXXXXXXXXXXX  XXXXXXXXXXXXXXXXXXXXX 

o  (X)  XXXXXXXXXXXXXXXXXXXXXXX  xxxxxxx 


1(1  'll  *(l 

.1  .  1*1  *1 


FY  1390/1991  5ETSZ  DZSC2IFTIV3  SUMMARY 

sgram  SIs.Te.-Jt:  0523222C  Project  Number:  05 

Title:  Kinetic  Energy  Weapons  Budget  Activity:  02  Advanced 

Technology  Development  (U) 

( U )  HSSCuPCZS :  ($in  thousands) 
o4ect  Tisle:  Technology  Support  (U! 

Popular  FY33 

Name :  Accual 

Technology  Support  C U ) 

5,553 

3 .  ( U )  3P.IZ?  DZSCP.IPTICN  0?  MISSION  PZC’u’IPZMSNT  AND  SYSTEM  CAPABILITIES : 

(U)  The  curocse  of  this  program  is  to  provide  kinetic  energy  weapon 
technology  support.  This  includes  trade  studies  to  determine  the  test  possible 
technologies  in  which  to  invest  with  the  highest  payoff  to  SDS  element  inter- 
ceotors.  Scecial  studies  to  depict  the  performance  of  alternative  and  -compet¬ 
ing  interceptor  designs  are  flowed  into  technology  research  efforts. 

C.  EU)  PP.OGPAM  ACZCMP1ISHMZNTS  AND  PLANS: 

( U )  FY1933  Accemclments: 

c  (U)  Trade  studies  conducted  in  conjunction  with  Defense  Acquisition 
Beard  requirements  demonstrated  use  of  advanced  technologies  to  significantly 
reduce  the  cost  of  the  Space  Based  Interceptor  system  concept. 

c  (U)  Support  was  provided  to  smoothly  transition  the  management  of  the 
S2I,  Z.xcatmc spheric  P.ee.n try  Interceptor  System  (ZP.IS)  and  the  High  Zndoatmc- 
spheric  Interceptor  (HZDI)  to  the  new  management  structures. 

(U )  F Y 1  9  3  9  Planned  Program: 

o  (U)  Analysis  studies  are  planned  to  catalog  component  technology  matu¬ 
ration  schedules,  list  unsatisfied  phenomenology  requirements,  and  blend  this 
categories  into  realistic  flight  experiments  fer  manifesting  purposes. 

o  (U)  Technology  comparisons  are  planned  for  the  Brillant  Peebles  con¬ 
cept,  LZAP  program  and  the  S3I  program. 

o  1U)  Data  reduction  and  archiving  support  is  planned  for  JANUS  and  the 
airborne  optical  aircraft.  -<  • 

EU)  F Y 1990/1991  Planned  Program: 

o  EU)  Support  will  continue  to  develop  well  planned  affordable  exper¬ 
iments  to  validate  interceptor  technology. 

o  (U)  Programmatic  support  will  be  accomplished  tc  being  interceptor 
baselines  under  configuration  centre!  using  technology  maturity  projections. 


FY3  9 

FY30 

FY3 1 

To 

Total 

Zst 

ZSZ. 

Zst 

Corns 

Program 

9,405 

9,535 

3,545 

Cent 

inuing 

Program  Element:  03032220  Project  Number:  35 

PE  Title:  Xinecic  Energy  Weapons  Budget  Activity:  02  Advanced 

Technology  Development  (U) 


D. 

(U) 

wc 

?D<  PERFORMED  3Y: 

c 

(U) 

ANSER  Corp,  Arlington,  VA 

o 

(U) 

SAIC,  McClean,  VA 

c 

(U) 

Coleman  Research  Corp,  Huntsville,  AL 

0 

(U) 

ACRES  Corp,  Arlington,  VA 

T 

(U) 

CD 

MF .ARISEN  WITH  FY  1  939  DESCRIPTIVE  SUMMARY 

IMPACT  OF  CHANGES  (U) 

CHANGE  SYSTEM  CAP  ABILITIES  SCHEDULE  BUDGET  YEAR 

COST 


(U) 

Tech 

NONE 

(U) 

Schd 

NONE 

(U) 

Cost 

NONE 

NARRATIVE  DESCRIPTION  OF  C-ANGSS  (U) 

1.  (U)  ENGINEERING  CHANGES:  N/A 

2.  (U)  SCHEDULE  CHAJtGZS:  N/A 

3.  (U)  COST  CHANGES:  N/A 

F.  (U)  PROGRAM  CCCJMENTATICN :  N/A 
C-.  tUI  RELATED  ACTIVITIES:  N/A 
H.  (U)  OTHER  APPROPRIATION  FUNDS:  None 

TERNA.TICNAL  COOPERATIVE  AGREEMENTS :  None. 


I.  (U)  IN' 


VZ  SUMMARY 


FY1  9? 3/1  39!  BIENNIAL  2ET&Z  DZSC2IFTI 


Program  Element:  Q 5 C 2 2 Z 2C 

?Z  Title:  Kinetic  Energy  Weapons  (U) 


A.  (U)  RESOURCES  13  in  Thousands) 
Project  Title-.  Theater  Defense  (U) 

FY3  3  FY39 

Zonular  Name  Actual _ Zst 

Theater  Defense  57,333  75,737 


Pro  jeon  Number :  4  2 

Budget  Activity:  02 
Advanced  Technclcgy  Development 


FY90 

FY31 

To 

Total 

Zst 

Zst 

Como 

Program 

139,290  143,357  Continuing 


z.  ;ui  brief  desceifticn 


MISSICN  REQUIREMENT  AND  SYSTEM  CAF AGILITIES: 


The  ouroose  cf  this  orcject  is  to  oerform  research  cn  Theater  Missile 
Defense  technologies,  interceptors,  interceptor  components  and  subcomponents  in 
concert  with  both  Theater  Missile  Defense  architectures  and  the  Strategic 
Defense  Initiative  Organization ’ s  global  architecture  within  stacutcry 
provisions  governing  foreign  participation  in  SDI  research. 

The  project  also  conducts  a  foreign  technclcgy  research  program  that 


supports  and  complements  the  Kinetic  Energy  Weapons  technclcgy  programs.  State 


cf  the  art  advances  are  being 
rocket  meters,  guidance  and  c. 
devices,  non-nuclear  warheads 
mechanisms . 


lursued  and  achieved  in  such  technologies  as 
.trol  systems,  millimeter  wave  radar/cptical 
thrusters,  advanced  structures,  and  launcher 


The  project  is  structured  with  a  near-term  goal  to  support  currant  theater 
threats  and  to  support  technology  alternatives  in  concert  with  theater  and  SDI 
architectures.  The  objectives  cf  this  project  are  being  accomplished  under 
efforts  with  the  United  Kingdom  for  electromagnetic  gun  and  fluid  diverter 
valve  technclcgy  and  the  Netherlands  fer  electromagnetic  gun  technclcgy. 

Additionally,  objectives  are  being  accomplished  under  several  dynamic 
programs.  Invite,  Shew  and  Test  (1ST)  encourages  US  and  allied  contractors  to 
identify  existing  hardware  or  modifications  to  existing  hardware  for  use  in  an 
interim  theater  missile  defense  system.  Selected  components,  subcomponents  or 
systems  will  be  tested  in  appropriate  test  beds,  ground  test  facilities  or  by 
flight  tests.  Extended  Range  Interceptor  (ZEINT)  will  build  upon  existing 
technologies  with  increased  radar  seeker  performance,  a  reduced  weight  warhead 
with  a  fusing  function,  larger  attitude  control  motors,  a  mere  powerful  rocket 
motor,  and  an  engagement  scenario  to  realistically  validate  the  non-nuclear 
kill  cf  a  tactical  missile.  The  Arrow  missile  experiment  concept  is  a 
cooperative  US-Israeli  effort  funded  substantially  by  SDIO  to  validate  the 
intercept  and  non-nuclear  kill  cf  a  tactical  missile. 


C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  PLANS : 

1  .  ( U )  FY  1  333  Accomplishments: 

c  (U)  Work  which  started  in  FY  1335  cn  the  Israeli  combined 
propulsion  effort  and  continued  through  FY  1337  S  33  demonstrated  improved  gun 
efficiencies. 

c  (U)  Work  began  on  a  hybrid  gun  design  to  explore  alternative 
combined  propulsion  options. 


Program  Element:  060322QC  Project  Number:  81 

PE  Title:  Surveillance,  Acquisition,  Budget  Activity:  02 

Traclting,  &  Kill  Assessment  (U1  Advanced  Technology  Development 


G.  (U1  RELATES  ACTIVITIES :  1ST  contributes -technology  advances  to  all  SDI  elements 
and  to  military  and  civil  applications.  Many  of  technical  advances  will  have  wide 
impact  on  military  and  civil  technology. 

H.  (U)  OTHER  APPROPRIATION  FUNDS:  None 

I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  None 

J.  IU)  MILESTONE  SCHEDULE:  N/A  - 


1/1  O  1/1 


?;•  139']/ 1991  BIENNIAL  PJ2TSZ  DZSGP.IPTIVZ  SUMMARY 


? rceram  Element:  2522210 

?Z  Title:  SjrveiLlir.es,  Acquisition, 

Tricking  and  Kill  Assessment 

A.  :U)  3ZSCU3CZS  ($  in  Thousands ) 
Prefect  Title:  Support  Programs 

Pccul^r  'l&rr.s : 

3u~ccr-  r  ocr  air.s 


Projeon  Number:  83 
Budget.  Activity:  02 


r/33 

Actual 


•Y39  FY9Q  FY91  Tc  Total 
Zst  Zst  1st  Como  Prog 


Sutoort  Programs  42,510  31,861  32,952  35,016  Continuing 

3.  :u)  BZIZ?  CZSCPIPTICN  G7  MISSION  ?-ZCU:?-IMZ:,T  AND  SYSTEM  CAPABulITIZSt 

This  oroject  orovides  funding  for  Army,  Navy,  and  Air  Feme  program 
management".  For  each  service,  this  includes  expenses  for  civilian  personnel, 
travel  (TDY),  trai.nir.c,  rents,  communications,  information  management,  utilities, 
orir.tir.g  and  reoroducticn,  supplies,  equipment,  and  contracts  for  research  and 
support  services. 

C.  ’Ll)  PP.CGP-AM  ACZCMPLI3HMZNT3  AND  PLANS:  The  funding  provided  hy  this  project 

enable.'  the  executing  scents  to  centralise  recurring  operating  costs  sc  that 
fur.di.nc  for  technical  research  may  be  devoted  solely  toward  that  purpose. 

Z.  ;U)  VCPK  PZP.FCP-MZZ  BY:  Primarily  the  civilian  employees  cf  the  Army  Stra¬ 
tegic  Defense  Command  ; Huntsville  AL  and  Crystal  City  VA1 ,  the  Air  Force  Space 
Division  (Lcs  Angeles),  and  Navy  RDTiZ  CP931  (The  Pentagon)  and  COH  .(Crystal 
Ciry ! .  Civilian/perscnnei  costs  comprise  5 0 ^  cf  the  support  programs  funding  pro¬ 
vided  tc  the  services.  Work  is  also  performed  cy  the  following  major  contractors: 

Ir.oecraticr.  Suooort,  Ford  Aerospace  Division,  Lcs  Angeles  !AF) 

/stems  Zr.gineerir.g  Support,  ANSI?.  Inc.,  Los  Angeles  (A F) 

5M  for  Simulation  Center,  CCLSA  Inc.,  Huntsville  (Army) 

/stems  Engineering  Succcrt,  GF.C  Inc.,  Hur.tsvil..e  (Army) 

MIS  Software  M.ai.nt  i  Cons,  Hewlett  Packard,  Hunstville  lAurr.v) 

Z.  !U)  GIMP AP.ISCN  WITH  FY3  9  DZSCP.IPTI7Z  SUMKAP.Y:  Support  programs  have  net  teen 
separately  identified  in  previous  submissions . 


C/w-NGu 


IMPACT  OF  CHANGES 


Schedule 


udeet  Year  Cost 


1 .  TECHNICAL  CHANG: 
2  .  SCHEDULE  CHANGE! 

2.  CCST  CHANCES: 


NAPJLATIVE 

N/A 

H/A 

N/A 


None 

None 

None 

None 

None 

None 

;?TICN  CF  CHANCES 

KUSSH) 


Pregram  Element:  3503220  Project  Number:  83 

PE  Title ;  Surveillance,  Acquisition,  Budget  Activity:  02 

Tracking  and  Kill  Assessment 

P.  (U)  PP.CGP.AM  CCCJMENTATICN:  Services  submit  detailed  justification,  using  SDIQ 
Vcrk  Package  Directive  format  to  document  each  year's  support  program  require¬ 
ments  . 


G.  'I U 1  ZZLATZZ  ACTIVITIES :  Support  programs  funding  for  the  Army  and  Air  Force 
is  also  found  in  each  of  the  other  four  SDIO  program  elements  under  Project  33. 
(All  Navy  support  program  funding  appears  in  this  program  element.) 


H.  (U)  CTKZP.  APPP.CPP.IATICN  TUNES:  None 

1 .  PZCCJFZMZN?  (Scecifv  Appropriation) :  None 


mustitu 


FY  1  990/1991  "BIENNIAL  mOTSE  DESCP.IPTIVZ  SUMMARY 

Program  Element:  0603221C  Budget  Activity:  02  Advanced 

?Z  Title:  Directed  Energy  Weapons  (U)  Technology  Development 

A.  (U1  EEECnCES :  ($  in  thousands) 


Project 

FY83 

F73  9 

FY9Q 

FY91 

To  Tot 

Number  &  Title 

Actual 

Est 

Est 

Est 

Ccmo  Prcq 

20  Free  Electron  Laser  Tech  IU) 

172,055 

202,322 

275,082 

302,010 

Continuing 

2!  ATP-FC  Technology  (U) 

252,343 

133,591 

254,517 

244,510 

Continuing 

22  Chemical  Laser  Tech  (U) 

100,060 

100,139 

345,435 

511,190 

Continuing 

23  Neutral  Part  3eam  Tech  (U) 

109,013 

93,593 

114,329 

144,755 

Continuing 

24  MISACL  (U) 

27,500 

4,000 

-0- 

-0- 

Completed 

25  CDTI/Emerging  Tech  (U) 

157,142 

95,153 

64,729 

62,452 

Continuing 

81  ISaT/SBIP.  IU) 

19,315 

15,000 

34,130 

40,565 

Continuing 

32  Delta  Star  (U) 

65,213 

72,952 

-0- 

-0- 

Completed 

83  Support  Programs 

21,510 

45,394 

27,059 

17,274 

Continuing 

TOTAL*  FOR  PP.OGRAM  ELEMENT 

934,255 

319,759 

1115,932 

1322,377 

Continuing 

3.  (U)  SPIFF  DESCP.IPTICN  OF  I 

» 

LEMENT : 

This  prog 

ram  el erne 

r.t  is  one 

cf  six 

established  to  implement  the  Pr 

esider.t ' 

c  Defense 

Iniciati 

ve  and  is 

aimed  at  determining  the  most  promising  directed  energy  weapons  (DEV)  concepts 
£cr  use  in  defense  against  ballistic  missiles.  Prior  efforts  have  identified 
the  following  four  concepts  which  will  be  investigated  during  the  budget  years: 

1.  (U)  The  soaced-based  laser  concept  consists  of  self-contained, 
modular,  laser  battle  stations  deployed  in  orbit  to  engage  ballistic  missiles 
launched  from  anywhere  on  earth  in  the  critical  boost  phase,  and  provide 
interactive  discrimination  in  mid-course  by  destroying  decoys  and  tugging 
heavier  objects  for  acquisition  by  ether  defensive  systems. 

2.  (U)  The  arour.d-basad  laser  concept  involves  ground  deployment  of 
lasers  with  beam  transmission  to  targets  via  orbiting  space  relay  and  focusing 
mirrors.  Ground  stations  located  in  the  United  States  would  be  capable  of 
engaging  targets  world-wide. 

3.  (U)  The  soace-based  neutral  particle  beam  ( S3NP3 )  concept  consists  of 
battle  stations  in  space  which  accelerate  negative  ions  to  near  light  speed  to 
produce  a  high  energy  beam  for  engaging  boost  and  pcst-bccst  vehicles  as  they 
rise  above  the  earth's  atmosphere,  as  well  as  reentry  vehicle  in  mid-course. 

The  SPNP3  has  several  potential  kill  mechanisms  ranging  from  structural  melt  at 
the  high  end  to  electronics  disruption  at  the  very  lew  end.  The  SBNP3  would 
also  pose  a  significant  threat  to  all  hostile  space-based  asets. 

4.  (U)  Nuclear-driven  directed  energy  weapons  (NDEW)  concepts  such 

as  x-ray  lasers,  hvpervelocity  projectiles  and  multiple-pulsed  lasers  offer 
large  and  fundamental  improvements  in  defensive  technology  including  large 
lethal  volume  and  alternative  kill  mechanisms.  Although  the  EDI  emphasizes 
non-nuclear  technology,  NDEV  is  investigated  because  of  the  broad  application  to 
the  defensive  mission  and  the  implications  for  Soviet  defensive  and 
counter-defensive  capabilities . 


FY  1930/1991  BIENNIAL  RDTiZ  DESCRIPTIVE  SUMMARY 


Program  Element:  0533221C 

?Z  Title:  Directed  Energy  Weapons  !U) 


Project  Number:  20 

Budget  Activity:  Advanced  Technology 

Development  (02) 


A.  (U!  PE  SOURCES :  ($  in  Thousands) 


Project  Title 
Secular  Name 


FY  33  7Y8  9  FY90  FY31 

Actual  Zst  Est  Est 


To  Total 
Ccmp  Prog 


Free  Electron  Laser 
Technology  (U) 


172,055 


202,322  275,932  3<J2 , 07  0 


Continuing 


3.  (U>  ERIE?  DESCRIPTION  OF  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES: 

Free  electron  laser  (PEL)  technology  is  primarily  focused  on  ground-based  laser 
concepts  but  also  includes  technologies  unique  to  space-basinc.  The  goal  of  the 
ground-based  efforts  is  to  demonstrate  the  capability  of  high  power  ground-based 
lasers  to  perform  boost-phase  intercept  of  ICE Ms  and  SLEMs  and  midcourse 
interactive  discrimination.  The  major  areas  cf  parallel  research  in  this  part 
cf  the  PEL  program  include:  two  competing  technology  candidates  (the  induction 
and  radio  frequency  linear  accelerators),  one  of  which  will  be  selected  for  the 
Ground-Eased  PEL  Technology  Integration  Experiment  (GEPEL  TIE);  team  control; 
optics;  system  engineering  and  integration  cf  the  TIE;  and  a  supporting 
technology  base  fer  GEL,  including  the  requisite  space  relay  and  mission  mirror 
assets.  The  ether  part  cf  the  FEL  technology  area  deals  with  the  development  of 
a  space-based  PEL  (SEPZL)  that  will  be  able  to  address  the  strategic  defease 
missions  cf  bccst-chase  intersect  and  midcourse  interactive  discrimination.  It 

«  b 

should  also  provide  an  alternate  technology  path  to  the  high  brightness 
requirements  cf  the  leng  term  mission. 


r 


PROGRAM  ACCOMPLISHMENTS  AND  PLANS : 


1  .  (U ) 


PY  1  93  3  Ac  c smo 1 i shments : 


c  (U)  Designs  for  C-SPEL  TIP  '  ical  facilities  were  completed 

and  site  preparation  o:  >- ctnr.cn  facilities  at  VSMR  was  begun 
c  (U)  Key  Livermore  Paladin  procf-of-ccncect  experiments  and  Boeing 
visible  oscillator  RP  experiments  were  completed 
c  (U)  Site  preparation  was  initiated  oa  Lae  dedicated  superconducting 
accelerator  facility  by  TRW  in  support  cf  the  SBFEL 
o  (U)  A  grazing  interferometer  for  monocle  figure  control  for  relay 
mirrors  was  demonstrated 

2.  (U)  FY  1939  Plan: 


c 

IU) 

Complete  ] 

c 

(U) 

Begin  sub; 
the  C-EPZL 

c 

(U) 

Define  GE. 

c 

(U) 

Initiate  i 

c 

(U) 

Continue 

0 

(U ) 

Exsand  S2 

inner  faces  for  PM/C3 


on  formulation 


ccnce 


1*1  *1 


cgram  Element:  a 6 2 2 2 2 1 C  Project  Number:  2C 

Title:  Directed  Energy  Weapons  (U)  3udget  Activity:  Advanced  Technology 

Development  (02) 

c  (U)  Select  either  the  induction  or  radio  frequency  PEL  for  G3FEL  TIE 
c  (U)  Complete  the  monocle  single  segment  control  demonstration  and 
initiate  design  of  multi-segment  experiment 
o  (U)  Complete  laboratory  experiments  for  bifocal  critical  components 

3.  (U)  EY  1990  Plan: 

o  (U)  Complete  EEL  laboratory  experiments  and  critical  technology 
validations 

c  IU)  Initiate  detailed  design  of  the  beam  control  system  and  laser 
for  an  integrated  test  of  a  scalable  system  in  FY  95 
o  (U)  Complete  horizontal  path  propagation  tests 

c  (U)  Continue  parallel  efforts  for  optics,  optical  coatings,  and -beam 
c  cxz  ensaticn  technologies 

c  (U)  Complete  design  of  all  technical  facilities  and  start  construc¬ 
tion 

c  ( U )  Cumulate  construction  of  superconducting  G2FEL  test  facility  at 
White  Sands  Missile  ?.ange  (utilizing  $32  Million  in  RBT&E  funds) 

4.  (U)  EY  199)  Elan: 

c  (U)  Initiate  fabrication  of  the  beam  control  system,  laser,  and 

ether  components  for  the  FY  95  integrated  test  (long-lead  items) 
o  (U)  Continue  parallel  technology  efforts 

c  (U)  Conduct  preliminary  design  review  for  team  control  system 

c  (U)  Conduct  preliminary  design  review  for  laser  subsystem 

o  (U)  Conduct  preliminary  design  review  for  control  system 

o  (U)  Continue  technical  facility  construction  (utilizing  $40  Million 

in  EDTiZ  funds) 

5  .  ( ’J )  Program  Plan  to  Completion: 

o  (U)  Continue  parallel  technology  efforts 

o  (U)  Conduct  integrated  test  of  the  beam  control  system,  laser,  and 
ether  components  for  the  FY  95  integrated  test 
o  (U)  Begin  procurement  for  full  scale  beam  control  system  and 
scalable  laser  device  integrated  experiment  in  EY  96 
o  (U)  Begin  procurement  for  space  targets 

c  (U)  Initiate  design  and  fabrication  for  superconducting  FEL  as  a 
candidate  for  a  S2FEL  -ystem 

o  (U)  Complete  the  High  Power  Relay  Experiment  in  support  of  the  C-2L 
program 

o  { U )  Complete  technical  facility  construction 

D.  (U)  WORK  PERFORMED  3Y:  (Major  Contractors) 

c  (U)  Induction  Linac  FEL  -  TP.V,  Redondo  Beach,  CA 

with  technical  support  from  LLNL,  Livermore,  CA 
c  (U)  RE  Linac  FEL  -  3oeing,  Seattle,  WA 

with  technical  support  from  LANL,  Lcs  Alamos,  NM 
c  IU1  Beam  Control  (G3FZL  TIE)  -  LMSC,  Sunnyvale,  CA 


!I 


Program  Element:  05 0 322 1 C  Project  Number:  20 

PE  Title:  Directed  Energy  Veapcns  (U)  Budget  Activity:  Advanced  Technology 

Development  (02) 

o  (U)  System  Engineering  (G3FEL  TIE)  -  T?.V,  Sedondo  Beach,  CA 

o  (U)  Sncua-Based  Technology  -  TEV,  Sedondo  3each,  CA 

with  technical  support  from  LAND,  Los  Alamos,  NM 
o  (U)  Afccal/3ifccal  Technology  -  LMSC,  Sunnyvale,  CA 

E.  (U)  CCMPA5ISCN  WITH  FY39  DESCSIPTIVE  SUMMA3Y: 

IMPACT  OF  CHANGES  (U) 

CHANGE  System  Capabilities  Schedule  "  Budget  Year  Cost 

‘Tech  Capabilities  and  goals  EEL  candidate 

Schd  for  these  technologies  selection  delayed  1  yr; 

Cost  remain  the  same  G3EEL  TIE  completion 

delayed  2  yrs. 

NA55ATIYS  DESCP.IFTICN  OF  CHANCES  (U) 

1.  (*J)  TECHNICAL  CHANGES:  Space  mirror  development  program  added  to  this 
effort  from  Project  21 . 

2.  (ill  SCHEDULE  CHANGES:  Induction  cr  radio  frequency  EEL  selection  for 
133EEL  TIE  delayed  from  FY  33  to  FY  89;  G3FEL  TIE  completion  date  delayed  from  FY 
92  to  FY  94  due  to  budget  reductions. 

3.  (U>  COST  CHANGES :  N/A 

F.  (U)  FP.CGF.AM.  DOCUMENT AT ION :  None 

G.  (U)  BELATED  ACTIVITIES:  Activities  in  this  program  element  are  closely 
coordinated  with  activities  in  the  ether  SDIO  program  elements. 

H.  (U)  CTHE5  APPP.CPP.IATION  FUNDS:  None 

I.  (U)  INTERNATIONAL  COOPEBATIVE  AGREEMENTS :  None 

J.  (U)  MILESTONE  SCHEDULE :  Funding  this  technology  at  the  above  levels  will 
result  in  a  Milestone  I  decision  in  the  early  1990s. 


n«m  mninrn 


FY  1390/1991  3IZNHIAL  HDTS.S  DESCRIPTIVE  SUMMARY 


Procram  Element:  0302221 C 

Project 

Number: 

21 

PE  Title:  Directed  Energy  Weapons  (U) 

3udget 

Activity: 

Advanced  Technology 
Develccment  102) 

A.  (U)  ESSCU2CZS:  ($  in  Thousands) 

Protest  Title 

FY33 

Actual 

rY39 

Est 

FY90 

Est 

FY91 

Est 

To  Total 
Ccmo  Proa 

Acquisition,  Tracking,  Pointing 
and  Fire  Control  Technology  (U) 

252,343 

133,691 

254,51  7 

244,510 

Continuing 

3.  (U)  BRIEF  DFSC?.I?T:CN  OF  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES: 

Acquisition,  tracking,  pointing  and  fire  control  1ATP/FC)  technology  efforts 
will  advance  requisite  technologies  to  perform  critical  functions  for  candidate 
DE'i  concepts,  both  space-  and  ground-based.  These  functions  include  acquiring, 
identifying,  and  prioritizing  the  targets  to  be  engaged,  selecting  and 
establishing  the  line-cf-sight  to  the  aimpcint,  holding  the  beam  on  the 
aixpcint,  assessing  the  resulting  damage,  and  reinitiating  the  sequence  to 
engage  a  new  target.  Efforts  in  the  ATP/FC  project  are  in  several  related 
areas.  ATP/FC  space  experiments  are  under  development  to  address  both  generic 
and  concept-specific  issues  that  can  be  adequately  resolved  cniy  in  space. 

These  experiments  include  the  Low  Power  Atmospheric  Compensation  Experiment 
(LACE),  the  Relay  Mirror  Experiment  IRME) ,  STARLA3,  and  the  AT?  portion  of  the 
Zenith  Star  experiment.  Efforts  within  the  ATP/FC  technology  base  address  major 
trackinc/pcinting  component  performance  issues,  and  the  development  of 
technologies  for  advanced  concepts. 

C.  ((il  PPCGFAV  ACZCMPl ISHMENTS  AND  PLANS : 


1  .  ( U )  FY  13  3  3  Ac  c  omo  1  i  shments : 


c  !U)  Design  of  procf-cf-principle  large-angle  S2L  retargeting 
experiment,  using  the  Rapid  Retargeting  -  Precision 
Pointing  !R2?2)  simulator,  was  initiated  and  P.2? 2 
performance  further  characterized 
c  (U)  Pointing  and  control  efforts  included  initiation  of  the 

development  of  an  integrated  pointing  and  control  experiment 
o  (U)  Attack  management  algorithm  concepts  for  booster  location  and 
handover  were  evaluated 

c  ( U )  STARLA2  CDR  was  completed,  and  fabrication  and  testing  of 
S TAPIAS  experiment  components  was  begun 
c  (U)  Assessments  were  completed  on  potential  use  of  Zenith  Star  as 
long  term  space  test  bed  for  AT? 

2.  (U)  FY  1933  Plan: 

c  IV)  C-rcund  testing  of  RMZ  and  LACE  spacecraft  will  be  completed, 
with  launch  expected  in  FY  1  990  assuming  availability  of 
appropriate  launch  vehicles 

c  !U!  Use  the  Rapid  Retargeting  Simulator  (R2P2)  to  investigate 
technologies  required  fcr  rapid  retargeting  of  ether  DEW 
concepts . 


I«1  '1 


cgram  z. 
Title: 


lenient:  3S33221C 

Directed  Energy  Weapons 


(U) 


Project  Number:  21 

Budget  Activity:  Advanced  Technology 

Development  (02) 


c  (U)  Support  preliminary  design  phase  of  the  Zenith  Star 
experiment 

c  (U!  Laboratory  demonstrations  of  attenuation  of  severe  mechanical 
disturbances  will  include  a  combined  optics/ structures 
experiment  and  a  prototype  six  degree  of  freedom  isolation 
system 

c  (U)  Complete  the  baseline  design  of  an  Advanced  Ground  Tracking 
experiment 

c  ( U )  Integrate  the  STASIS  experiments  into  a  system -for  test  and 
evaluation  at  the  prime  contractor's  location 
c  (U)  Initiate  the  Attack  Management  Testbed  (AW3I  implementation  and 
software  design 


3.  (U)  FY  1993  Flan: 


c  (U)  Ship  the  STAR1A3  experiments  to  X3C  for  integration  into  the 
SPACZLA3  laboratory  module  and  pallet  configuration 
c  (U)  Support  Zenith  Star  PDF.  and  proceed  with  experiment 
development 

c  (U)  AT?  equipment  performance  and  experimental  data  will  be  returned 
from  SMZ  and  LACS 

c  (U)  Conduct  ground  tests  associated  with  large  space -structures 


4.  (U)  Ti  1991  Flan: 


o  IU)  Launch  STA2LA3  and  successfully  complete  the  experiments 
c  (U)  Support  Zenith  Star  critical  design  review  (CDR) 
c  (III  Review  ail  data  obtained  from  RMZ  and  begin  planning  activities 
for  the  FY  94  High  Fewer  Relay  (HFR)  experiments 
o  (U)  Begin  attack  management  testbed  operations,  incorporating 
validated  booster  engagement,  damage  assessment,  and 
multiple-target  algorithms 

o  (U)  Demonstrate  (on  AMT3I  the  feasibility  of  autonomous  execution  of 
ATF/FC  functions  within  ballistic  missile  defease  time  line 
constraints 

o  (U)  Complete  initial  phase  of  rapid  retargeting  simulator  (R2P2) 
program 

c  (U)  Continue  with  advanced  planning  and  design  activities  for  the 
High  Fewer  Relay  Experiment 


5.  (U)  Program  Flan  to  Completion: 

o  (U)  Support  the  assembly,  test,  launch,  and  execution 
cf  the  Zenith  Star  AT?  experiments 

o  (U)  Support  the  development  phases  for  DEW,  using  AT?  technology 
experiments  and  laboratory  models  as  required 

o  (U)  Conduct  active  discrimination  experiment  in  conjunction  with 
SPIRIT  III  in  FY  92-93 

c  (U)  Initiate  planning  activities  associated  with  space  testing  cf  a 
large  actively  controlled,  agile  space  structure  experiment  in 
the  FY  95-97  time  frame 
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rcgram  Element:  0S33221C  Project  Number:  21 

E  Title:  Directed  Energy  Weapons  (U!  Budget  Activity:  Advanced  Technology 

Development  102) 


! .  (U)  WORK  PERECP.MZD  BY:  (Major  Contractors) 


c 

tU) 

Raman  Aerostace,  Colorado  Springs,  CO 

0 

(U) 

Martin  Marietta,  Denver, 

CO  and  Orlando, 

0 

(U) 

GRC,  McLean,  VA 

c 

(U) 

TAEC,  Santa  Anna,  CA  and 

Reading,  MA 

0 

(U) 

LM£C,  Sunnyvale,  CA 

0 

(U) 

Hcnevvell,  Phoenix,  AR 

0 

(U) 

TRW,  Redondo  Beach,  CA 

0 

(U! 

Ball  Aerospace,  Boulder, 

CO 

(U!  COMPARISON  WITH  7Y39  DESCRIPTIVE  SUMMARY: 

IMPACT  OF  CHANGES  (U) 


CHANGE  System  Capabilities  Schedule  Budget  Year  Cost 


Tech  Capabilities  and  goals  S7AE1AE  launch 

Schd  for  these  technologies  slipped  1  yr. 

Cost  remain  the  same 

NAPEAT 1 7Z  DESCRIPTION  C?  CHANGES  f U) 

1.  (U)  TECHNICAL  GAUGES:  Technology  base,  particularly  DEW  Eire 
contrcl/attack  management,  severely  limited  for  a  second  year. 

2.  (U)  SCHEDULE  CHANGES :  Attack  management  test  bed  delayed  an  additional 
nine  months;  fire  control  algorithm  development  delayed  one  year;  start  of 
strucoures/pc inning  test  bed  delayed  six  months  with  minimum  start-up  funds; 
retargeting  test  bed  unable  to  support  Zenith  Star  this  year  to  test  retargeting 
performance;  the  integrated  AT?  test  bed  delayed  six  months  and  development  of 
the  digital  track  processor  put  off  until  FY  90;  STASLA3  launch  slippe  to  FY  91 
because  of  budgetary  shortfalls  and  Shuttle  slippages. 

3.  (U)  COST  CHANGES :  N/A 

F.  (U)  PROGRAM  DOCUMENTATION :  None 

G.  (U)  RELATED  ACTIVITIES:  Activities  in  this  program  element  are  closely 
coordinated  with  activities  in  the  ether  SDIO  program  elements. 

H.  (U)  OTHER  APPROPRIATION  FUNDS:  None 

I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  None 

J.  (U)  MILESTONE  SCHEDULE:  Funding  this  technology  at  the  above  levels 
seriously  impacts  the  ability  to  perform  fire  control  feasibility  demcnstratiu..s 
that  can  support  a  Milestone  I  decision  in  the  early  1  993s  for  S3L,  G3L,  and 


MLUiiSIHty 


PY  1390/1991  BIENNIAL  PDTSZ  DZSCZIPTIVZ  SUMMA2Y 

Pregram  Element:  050322 1 C  Project  Number:  22 

PE  Title:  Directed  Energy  Weapons  (U!  Budget  Activity:  Advanced  Technology 

Development  (02) 

A.  (U)  PZSCUPCZS :  ($  in  Thousands) 


Project  Title 
Jocular  Name 


FY3  3  FY39  FY90  FY91  To  Total 

Actual  Zst  Zst  Esc  Como  Proa 


Chemical  Laser  Technology  (U)  100,060  100,139  345,435  511,130  Continuing 

3.  (U)  3P.IZ?  DESCRIPTION  CF  MISSION  5ZCUISZMZNT  AND  SYSTEM  CAPABILITIES : 

The  chemical  .laser  project  is  developing  the  technologies  required  for  the 
space-based  laser  (S3L)  concept.  S2L  subsystems  include:  the  laser  device; 
beam  control;  AT?/? C;  and  the  space  platform.  The  device  is  a  chemical  laser 
which  extracts  the  high-pever  beam  frem  molecules  formed  from  the  reaction  of 
hydrogen  and  fluorine.  The  beam  control  subsystem  corrects  fer  aberrations 
introduced  by  the  device  and  the  high-pever  optical  elements,  establishes  the 
beresight  of  the  beam  and  focuses  it  on  target,  and  moves  the  team  from  target 
to  target.  The  ATP/FC  subsystem  acquires  the  target,  selects  and  maintains  the 
aimpeint  during  irradiation,  and  assesses  damage  to  the  target.  Fey  S3L  tech¬ 
nology  developments  include  the  ALPHA  laser,  the  Large  Advanced  Mirror  Program 
(LAMP)  mirror,  and  the  Large  Optics  Demonstration  Experiment  (LODE)  beam  control 
system  architecture.  The  STAPLA3  Shuttle  experiments  will  establish  the  techni¬ 
cal  feasibility  of  the  required  AT?  functions.  These  technologies  all  scale 
readily  to  entry  level  performance  requirements.  The  Zenith  Star  program  will 
resolve  S3L  integration  issues,  and  high-pever  beam  ccr.trcl  issues  in  space  for 
all  high-energy  laser  concepts.  ALPHA,  LAM? ,  and  LODE  technologies  will  be 
integrated  in  a  series  of  ground  experiments  to  investigate  and  validate  the 
ner: ormar.ee  cf  the  hich-ocver  beam  control  subsystem.  Ccticns  for  soace  exoer- 
imer.ts  are  maintained  with  designs  for  integrating  the  experimental  hardware 
into  a  research  spacecraft.  Technologies  are  also  being  developed  and  validated 
for  system  performance  growth  to  the  very  high  brightness  levels  which  may  be 
required  to  counter  robust  responsive  threats  in  the  far  term.  These  technolo¬ 
gies  include  conventional  device  and  aperture  coupling  (master  cscillatcr  - 
power  amplifier  and  mechanical  array  phasing),  use  of  a  nonlinear  optical  phe¬ 
nomenon  (stimulated  3rillcuin  scattering!  for  simultaneous  phasing  and  beam 
clean-up,  and  shcrc-vave length  chemical  lasers. 

C.  (U!  PP-CGPAM  ACCOMPLISHMENTS  AND  PLANE: 

1  .  (U)  FY  1  933  Accomplishments : 

o  (U)  Achieved  stable  ccmbustcr  ignition  and  hot  flew 
with  heat  release  for  the  ALPHA  laser 
c  (U)  LAM?  acceptance  tests  successful 

c  !U)  Tvc  meter  optical  test  flat  coated  to  excellent  uniformity 
using  reactive  sputtering  technique 
c  ( U >  P.efractive  wide  f leld-cf-view  infrared  outgoing  wavefront 
se.nscr  tests  successful 

c  CJ!  Detailed  design  for  subscale  vide  f ield-cf-viev  teie- 
sccce  ccrr.oleta;  fabrication  initiated 
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cgram  Element :  0532221C 

Title:  Directed  Energy  Weapons  [U ) 
Development  (32) 


Project  Number:  22 

3udget  Activity:  Advanced  Technology 


c 

o 


(U)  Zenith  Star  baseline  established 

(U)  Established  feasibility  cf  phase  conjugation  of  high- 
pcwer  HE  chemical  lasers  using  stimulated  Brillcuia 
scattering  (S3S)  in  a  flowing  cell 
(U)  Completed  gain  measurements  for  short-wave  length 

HE  chemical  laser  and  developed  high  damage  threshold 
coatings  for  high-power  applications 
(U)  Short-wavelength  HE  chemical  laser  testing  achieved 
twice  breakeven  efficiency 


:lan: 


(U) 

TV 

1939 

0 

(U) 

Comp: 

c 

(U) 

Cos?: 

0 

(U) 

Eabr 

scop. 

c 

( U ) 

Comp 

c 

!  U ) 

Eabr 
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c 

(U) 

3egi 

(U) 

TV 

1990 
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:r  optical  retargeting  experiments 


n  scale-up  of  HE  short  wavelength  chemical  laser  technology 
Plan: 


o 


c 

c 

c 

c 

c 

0 

c 

c 

0 

o 

o 


!U)  Complete  design  cf  cn-axis  and  off-axis  segments  for 
full-scale  flight-capable  primary  mirrcr;  initiate 
fabrication  of  faceplates 

;U)  Complete  Zenith  Star  System  Interim  Design  review 

(U!  Complete  Zenith  Star  Space  Vehicle  Subsystem  Interim  Design  P.evievs 

(U)  Complete  Zenith  Star  Forward  Space  Vehicle  System 
Final  design  Review 

(U)  Complete  beam  expander  and  actuator/isolator  risk  reduction 
experiments 

(U)  Initiate  long  lead  procurements  for  Zenith  Star 

(U)  Complete  evaluation  of  multi-color  holographic  optical  element 
technologies 

(U)  Complete  grating  fabrication  technology  validation  for  large- 
aperture  mirror  segment 

(U)  Ccrplete  beam  control  system  integration  for  vide-f ield-of-viev 
rapid  retargeting  experiments 

(U!  Ccmplete  gain  generator  optimization  for  HE  shcrt-wavelength 
chemical  laser 

(U)  Ccmplete  risk  reduction  experiments  for  high-pcwer  continuous 
wave  scale-up  of  beam  control  using  S3S 

(U)  Ccmplete  preliminary  design  for  high-pcwer  beam  control 

experiments  validating  entry  level  beam  control  architecture 


4.  (Ui  EY  1991  Rian: 


c  !U) 
c  (U) 


Ccmplete  Zenith  Star  Aft 
Detailed  Design  Reviews 
Ccmplete  Zenith  Star  Aft 


Space  Vehicle  Subsystem  Interim  and 
Space  Vehicle  System  Final  Design  Review 
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Project  Number:  22 

Budget  Activity:  Advanced  Technology 


cgram  Element:  CS33221C 

Title:  Directed  Energy  Weapons  C U 1 
Develcpment  (02) 

c  (U)  Complete  Zenith  Star  Space  Vehicle  Interface  and  Systems  Engi¬ 
neering  Interim  and  Detailed  Design  Reviews 
o  (U)  Complete  capture  track  subsystem,  beam  control  and  transfer 
subsystem  risk  reduction  experiments 
o  (U)  Begin  fabrication  of  forward  spacecraft  structure 
and  beam  expander 

c  (U)  Ccm.pleoe  fa'cricaticn  and  test  of  faceplates  fcr  full- 
scale  flight-capable  primary  mirror 

o  (U)  Complete  subscale  performance  demonstration  for  short-wavelength 
HF  chemical  laser 

c  (U!  Ccm.pleoe  preliminary  design  review  fcr  high-pcwer  continuous 
wave  scale-up  of  coherent  beam  and  aperture  combining 
using  stimulated  Brillouin  scattering  (SBS) 
c  (U)  Complete  critical  design  for  high-power  beam  control 

exoeriments  validating  entry  level  beam  control  architecture 
c  ( U )  Com.olete  static  and  dynamic  wide-f ield-cf-view  optical  retarget¬ 
ing  experiments 

c  (U!  Ccm.pleoe  tests  validating  performance  c:  holographic  grating 
elements  (KCEs)  an  high-pcwer 

5 .  ! U )  Program  Plan  to  Completion: 

c  (U)  Establish  feasibility  of  combining  large  apertures  and 

laser  devices  into  laser  battle  stations  having  very  bright 
and  agile  beams  fcr  far  term  missions 
o  (Ul  Ccm.pleoe  high-pcwer  scale-up  of  short-wavelength 
chemical  laser 

c  (U)  Fabricate  and  test  full-size  flight-capable 
pri-a-  mirror 

c  (U)  Perform  Zenith  Star  high-pcwer  ground  integration 
tests 

c  (U)  Perform  Zenith  Star  high-pcwer  space  tests  if  the  space  test 
option  is  exercised 

c  (U)  Ccxplete  high-pcwer  experiments  validating  hierarchical  beam 
control  using  outgoing  wavefront  sensing 
o  !U)  Initiate  design  fcr  S31  Element  prototype 

D.  (U)  WORK  PERFORMED  BY:  (Major  Contractors) 

l 

o  (U)  Laser  Device  -  TRW,  Redondo  Beach,  CA 

o  (U)  Beam  Centro1  -  LMSC,  Sunnyvale,  CA 

-  PERXIN-SLMER,  Danbury,  CT 

-  HUGHES  AIRCRAFT,  El  Segundo,  CA 

o  (U)  Large  Cctics  -  ITEX,  Boston,  MA 

-  KODAK,  Rochester,  NY 

-  Martin  Marietta,  Denver,  CO 

-  LMSC,  Sunnyvale,  CA 

-  TRW,  Redondo  Beach,  CA 


o  (U)  Zenith  Star 


Program  Element:  0533221C  Project  Number:  22 

PE  Title:  Directed  Energy  Weapons  (U)  3udget  Activity:  Advanced  Technology 

Development  (02) 


(U)  CCMPXF.ISCN  WITH  FU3  9  DESCRIPTIVE  SUMMARY: 

IMP  .ACT  OF  CHANGES  (U) 


CHANGE  Sysram  Capabilities  Schedule  Budget  Year  Cost 


Tech  Capabilities  and  goals 
Schd  for  these  technologies 
Cost  remain  the  same 


NAPPATIVE  DESCRIPTION  OF  GjANGZS  ( U ) 


1 . 

CU) 

TECHNICAL  CHANGES: None 

2. 

(U) 

SCHEDULE  CHANGES : Non  «• 

3. 

CU) 

CCS?  CHANGES :  N/A 

F.  CU 1  PP.CGPAM  DCCJMENTATICN :  None 

C.  (U)  RELATED  ACTIVITIES:  Activities  in  this  program  element  are  closely 

coordinated  with  activities  in  the  other  SDIO  program  elements. 

H.  IU)  CTHEE  AERRCrr.IATICN  FUNDS:  None 

I.  (U)  INTERNATIONAL  CCCRERATIVE  AGREEMENTS:  None 

J.  (U)  MILESTONE  SCHEDULE :  Funding  this  technology  at  the  above  levels  will 
result  in  a  Milestone  I  decision  in  the  early  1990s. 
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Tf  1  990/1  991  3I2NNIAL  SDTSZ  DESCRIPTIVE  SUMMARY 

Program  Element:  2532221C  Project  Number:  23 

PE  Title :  Directed  Energy  Weapons  (U1  Budget  Activity:  Advanced  Technology 

Development  {02) 

A.  (U)  RESOURCES:  ($  in  Thousands) 


Pocular  Name 


FY3S 

Actual 


FY39 


To  Total 
Como  Prcg 


Neutral  Particle  Beam 
Techno Iccv  ( U ) 


109,013  93,593  114,329  144,755  Continuing 


3.  CU)  3P.IEP  DESCRIPTION  OF  MISSION  RECUIB2.MZNT  AND  SYSTEM  CAPABILITIES : 

The  neutral  particle  beam  {NPB)  -project  exploits  the  capability  c:  a  stream  of 
atomic  particles  to  penetrate  into  a  target  and  provide  lethal  energies  and/or 
induce  signatures  that  permit  discrimination.  Such  a  beam  is  also  capable  of 
effecting  electronics  kill  on  launch  systems  in  the  boost  and  post-boost  phases. 
The  mere  robust  evolving  NP3  systems  will  increase  target  handling  rates  and 
will  have  the  ability  to  attack  and  kill  reentry  vehicles  in  the  midcourse  phase 
c:  the  attack.  The  NPB  project  has  a  technology  development  segment,  a 
ground-based  technologv  integration  segment,  and  a  space  experiments  segment. 
Together,  these  segments  address  the  key  technical  and  system  issues  associated 
with  the  feasibility  cf  deploying  an  NPB  system  capable  of  boost  and  pcst-bcost 
intercept  as  well  as  midcourse  discrimination.  The  technology  development 
segment  concentrates  on  developing  enabling  technologies  for  the  ground  and 
space  experiments  and  initial  deployable  NF3  systems.  In  the  ground-based 
integration  experiments,  the  Accelerator  Test  Stand  (ATS)  is  used  to  integrate 
and  test  lew  energy  components;  the  Ground  Test  Accelerator  (GTA)  is  the  primary 
test  bed  for  initial  NPB  system  development  and  also  for  advanced  technologies 
suer,  as  high  brightness  icn  sources,  advanced  neutraliser  development,  and 
ATP / PC ;  and  the  Continuous  Wave  Deuterium  Demonstrator  (CVDD)  examines  high  duty 
faooor  and  deuterium  cooration  at  lev  energies.  The  NPB  soace  exoeriments 
include  Beam  Experiments  Aboard  P.ccket  (HEAP.)  which  addresses  basic  space 
operability  issues,  and  Pegasus,  an  orbital  experiment  which  will  address 
key  NPB  issues  that  can.nct  be  tested  cn  the  ground. 

C.  ! U )  PROGRAM  ACCOMPLI SHMENTS  AND  PLANS: 

1  .  ( U )  ?Y  1  9  3  3  Ac : cmc 1 i shme  nts : 


3 ZAP.  accelerator  components  completed  and  integrated 

GTA.  facility  construction  initiated  at  Lcs  Alamos 

CVDD  contract  was  awarded;  NPB  veaccn  peine  design  was  initiated 

The  first  ramped  gradient  drift  tube  linear  accelerator  (DTL) 

was  tested  cn  the  ATS  at  Lcs  Alamos 

High  average  power  issues  were  also  addressed  on  the  ATS  with 
first  testing  cf  a  cryogenic  DTL  driven  by  a  radio  frequency 
quadrupcle  (RFQ) 

Experimental  requirements  were  established  to  redefine  'egasus 
space  experiment 

Large  foil  neutralizer  fabricated 

33  cm  telescope  with  clcsed-lccp  computer  control  demonstrated 
GTA.  icn  source  brightness  requirement  achieved 


Vi  M 
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cgram  Element:  0S33221C  Project  Number:  23 

Title:  Directed  Energy  Weapons  (U1  Budget  Activity:  Advanced  Technology 

Development  (02) 

2.  ( a )  FY  1931  Plan: 

o  (U)  Fabricate  and  test  weapon  diameter  £cil  neutralizer 
c  (U)  Complete  GTA  facility  construction;  conduct  GTA  design  review 

o  l U >  Complete  CWED  Phase  I  efforts,  yielding  NPB  weapon  point  design; 

initiate  CWDD  fabrication 

o  (U)  Demonstrate  high  currant  beam  funneling  on  ATS 
c  (U)  Initiate  design  of  power  system  demonstrator  (PSD) 

c  (U)  Complete  fabrication  and  test  of  first  cryogenic  DFQ  for  deute¬ 

rium  operation 

c  (U)  Demonstrate  weapons  diameter  NPB  telescope 

o  (U )  Conduct  Laser  Resonance  Fluorescence  beam  .sensing  experiments  at 
the  Neutral  Beam  Test  Facility 

o  (U)  Conduct  the  3 EAR  sub-orbital  flight  experiment  at  VSMR 
c  (U)  Test  superconducting  accelerator  cavity 

3.  (U)  FY  1 99 J  Plan: 

o  (U)  Demonstrate  two  beam  funneling 

c  (U)  Demonstrate  a  hydrogen  ion  source  at  CV  duty  factor  and  weapon 
level  brightness 

c  (U)  Continue  fabrication  of  GTA  components  and  CWDD  subsystems 
o  ( U )  Initiate  PSD  fabrication 

c  (U)  Conceptual  Design  Review  of  Pegasus  space  experiment 

o  (U)  Integrated  ATP/beam  line  test 

4.  (U)  FY  1991  Plan: 

c  C U )  Complete  fabrication  cf  components  for  the  CWDD  demonstration 
and  initiate  integration 

o  (U)  Continue  fabrication  cf  high  energy  GTA  components 

c  (Ui  Demonstrate  GTA  operation  at  the  24  MeV  level  and  integrate 

results  in  Pegasus  detailed  design 

o  (U)  Install  superconducting  accelerator  section  on  CiDD  beam  line 

5.  (U)  PrcGram  Plan  to  Completion: 

o  (U)  Complete  CWDD  integration  and  test  in  FY  92 
o  (U)  Preliminary  beam  control  demonstration  at  24  MeV  will  occur  in 
FY  92,  precision  beam  control  demonstration  in  FY  94 
o  (U)  GTA  operational  at  high  energy 

c  (U)  Continue  advanced  component  development  of  photoneutralizers, 
advanced  ion  sources,  and  innovative  accelerating  structures 
c  (U)  Complete  fabrication  cf  PSD  and  integrate  operation  with  CWDD 
o  (U)  GTA  beam  used  to  flood  illuminate  realistic  targets 
c  { U )  Complete  design,  fabrication,  and  orbital  testing  of  Pegasus 
space  experiment 


Program  Element:  0633221C  Project  Number:  23 

PE  Title:  Directed  Energy  Weapons  (U)  Budget  Activity:  Advanced  Technology 

Development  (02) 

D.  (U)  WORE  PERFORMED  3Y :  (Major  Contractors) 

o  (U)  Test  Bed  Facilities  -  LANL,  Los  Alamos,  NM 

-  Grumman  Aerospace,  3ethpage,  NY 

o  (U)  Ion  Sources  -  L3L,  Berkeley,  CA  s 

-  Culham  Laboratories,  Abingdon,  UK 
o  (U)  Accelerator  Components  -  Grumman  Aerospace,  Bethpage,  NY 

-  McDonnell  Douglas,  St.  Louis,  MO 

-  LANL,  Los  Alamos,  NM 

o  (U)  Beam  Sensing/Cptics  -  ANL,  Chicago,  IL 

-  BNL,  Upton,  NY 

-  LANL,  Lcs  Alamos,  NM 

c  (U)  Neutralizers  -  HEDL,  Richland,  WA 

o  (U)  Space  Experiments  -  LANL,  Lcs  Alamos,  NM 

E.  (U)  COMPARISON  WITH  FY3  9  DESCRIPTIVE  SUMMARY: 

IMPACT  OF  CHANGES  (U) 

CHANGE  Sysrem  Capabilities  Schedule  Budget  Year  Cost 


Tech  Capabilities  and  goals  Fact  of  life  slippage 

Send  for  these  technologies  of  1  yr  -  GTA;  3  yrs 

Cost  remain  the  same  -  Space  Experiment 

NARRATIVE  DESCRIPTION  OP  CHANGES  (U) 

1.  (U)  TECHNIC3'!  CHANGES:  Army  Background  Experiment  (ABE)  flight  delayed 
3  quarters;  FY  33  program  precluded  initiation  of  AT?  effort;  Lawrence  Berkeley 
National  Laboratory  CV  ion  source  program  reduced  and  delayed  6  months. 

2.  (U)  SCHEDULE  CHANGES;  ISE  cancellation  forced  redefinition  of  space 
experiment  (delays  space  experiment  3  years);  GTA  program  funding  reductions 
caused  slippage  of  GTA- 2 4  demonstration  by  1  year  -  GTA  high  energy  technology 
net  pursued. 

3.  (U)  COST  CHANGES:  Total  program  cost  growth  of  20-25  percent  due  to 
budget  reductions  and  funding  fluctuations  manifested  as  leveraged  delays  in 
subsystem  component  technology  development  and  increased  program  risk. 

* 

F.  (U)  PROGRAM  DOCUMENTATION:  None 

G.  (U)  RELATED  ACTIVITIES:  Activities  in  this  program  element  are  closely 
coordinated  with  activities  in  the  other  SDIO  program  elements. 

H.  (U)  OTHER  APPROPRIATION  FUNDS:  None 

I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS :  None 

J.  (U)  MILESTONE  SCHEDULE:  Funding  this  technology  at  the  above  levels  will 
result  in  a  Milestone  I  decision  in  the  early  1930s. 


7Y  1390/1991  BIETiNIAL  BDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  0503221C 

PE  Title:  Directed  Energy  Weapons  (U1 


A.  (U)  BCSOUPCES : 
Project  Title 
Pcoular  Name 


!$  in  Thousands) 
FY33 
Actual 


Project  Number: 
Budget  Activity: 


FY39  FY90 

Est  Zst 


96,153  64,729 


Advanced  Technology 
Development  (02) 


PY91  To  Total 

Est  Comp  Prog 

52,462  Continuing 


CLTI/Emerging  Techncicgies  (U)  157,142 


B.  CU )  BP.IEP  DESCBIPTICN  OF  MISSION  PECUIP-EME.NT  AND  S'/STEM  CAPABILITIES: 

This  project  includes  excimer  lasers,  charged  particle  beams,  nuclear  directed 
energy  weapons,  and  concept  development  for  technology  identification  (CDTI). 

In  the  excimer  laser  technology  area,  efforts  will  establish  and  demonstrate  the 
feasibility  of  repetitively  pulsed  excimer  lasers.  High  pulse  repetition 
frequency  device  candidates  are  being  pursued  under  the  excimer,  moderate  power, 
Biman-shifted  laser  device  (EMHLD)  program.  The  charged  parricle  beam  (CP3) 
program  is  investigating  a  concept  called  DELPHI  which  would  interactively 
discriminate  decoys  from  reentry  vehicles  for  a  ground-based  kinetic  kill 
system  and  which  is  investigating  a  potential  robust  kill  mechanism  to  augment  a 
ground-based  defensive  system.  The  DELPHI  technology  development  program  is 
focusing  cn  three  primary  efforts  required  to  demonstrate  feasibility  of  a 
charged  particle  beam  weapon:  beam  propagation,  laser  research,  and  lightweight  • 
electron  accelerator  development.  In  the  area  of  nuclear  directed  energy  weapon 
(NDEV)  technology,  the  DcD  will  perform  concept  definition  studies,  develop 
support  technology,  and  perform  integrated  experiments  that  allow  assessments  of 
the  military  utility  of  NCEW  system  concepts.  Efforts  in  the  area  of  CDTI 
involve  the  four  DEW  basic  concepts,  currently  at  varying  levels  cf  maturity. 

The  ongoing  initial  concept  formulation  effort  is  designed  to  identify  the 
performance  requirements  cf  the  weapon  system  to  guide  technology  development 
and  provide  conceptual  designs  fcr  evaluation  by  the  overall  architect.  As  the 
overall  strategic  defense  architecture  efforts  mature  in  their  definition  of 
performance  requirements,  DEW  entry  level  and  evolutionary  systems  concepts  will 
be  updated. 

C.  (U)  BBCGBAM  ACCOMPLISHMENTS  AND  PLANS: 

1.  (U)  FY  1933  Acccmolishments : 


o  (U)  EMBLD  3eam  Quality  Demonstrator  Master  Oscillator  was  completed; 

design  and  fabrication  cf  SO  kV  power  amplifier  commenced 
o  (U)  DELPHI  experiments  to  determine  inductive,  magnetic,  and 

emittance  erosion  rates  were  completed;  a  laser-switched  linear 
induction  accelerator  module  was  built  and  demonstrated; 
experiments  measuring  efficiency  cf  Scantron  PF  accelerator  were 
completed;  laser  beam  pointing  hardware  was  fabricated  and 
bench-tested 

Exceriments  continued  to  suoocrt  understanding  cf  NDEW  chvsics, 

•  •  *  *  *  * 

with  emphasis  cn  diagnostics  and  output  characteristics 


o  (U) 


*|J  »u 
l*J  >1 


cgram  Element:  QS03221C  Project.  Number:  25 

Title:  Directed  Energy  Weapons  (U)  Budget  Activity:  Advanced  Technology 

Development  (02) 

c  (U)  Increasing  CDTI  emphasis  was  placed  on  interfaces  of  DEV  systems 
with  ether  elements  of  the  defense  architecture;  conceptual  designs  were 
reevaluated  to  permit  incorporation  of  new  ideas  and  developing  technology  that 
will  enhance  survivability  of  system 

2.  (U)  Ti  1953  Plan: 

c  (Ul  Complete  the  ZME1D  master  oscillator  and  install  Hainan  cell  at 
5  kV  power  level;  program  transferred  to  USA?  control 
o  (U)  Incorporate  DELPHI  laser  beam  steering  capability  into  laser 

generated  channel;  start  construction  of  accelerator  capable  of 
producing  several  MeV  at  a  few  kiloamps;  initiate  detailed 
designs  of  a  compact  laser;  .begin .designs  fer  rocket-bcrne 
hardware 

o  ( U )  Perform  demonstrations  of  critical  NDEV  components  for  AT?; 

prepare  designs  fer  tracking  and  pointing  experiment 
c  (U!  Analyze  possible  CDTI  syn  erg  isms  arising  from  use  of  onboard  DEV 
sensors  to  augment  dedicated  SDS  senscr  systems;  emphasize  the 
defining  cf  concept  cf  operations  for  various  DEV  systems  within 
context  of  joint  DEV-KZW  deployments;  examine  DEV  system 
concepts  at  subsystem  and  even  component  level  to  begin 
addressing  issues  cf  maintainability  and  manufacturability 
c  (U)  Complete  tea  level  study  of  DEV  utility  for  NATO  theater  defense 

3.  (U)  ?Y  1990  Plan; 

c  (U)  Extend  propagation  range  cf  the  DELPHI  beam 

c  (U)  Complete  development  of  a  laser  ionization  scheme  based  upon  the 
P.am.an- shifted  excimer  laser  technique 
c  (U)  Begin  construction  cf  a  prototype  induction  linac 
c  (U)  Begin  fabrication  of  hardware  fer  a  saace  experiment 

4.  ,  (U)  ?Y  1931  Plan: 

o  (U)  CDTI  concepts  selected  as  candidates  for  development  and 

deployment  will  undergo  concept  formulation  to  identify  overall 
construct  of  an  operational  system  and  to  provide  initial 
designs  of  system  level  demonstrations  that  will  validate 
technology  and  provide  engineering  prototypes 

5.  ( U)  Program  Plan  to  Completion: 

o  (U)  DcE  will  continue  NDEV  research;  a  nonnuclear  concept 

demonstration  by  DcD,  as  well  as  determination  of  overall  weapon 
concept  feasibility,  will  continue  to  be  studied 

D.  (U)  WCPJ<  PEE.~CP.MZD  3Y;  (Major  Contractors) 

o  (U)  Excimer  laser  -  AVCO  Everett  Eesearch  Lab,  Everett,  MA 
o  (U)  DELPHI  -  SNL,  Albuquerque,  NM 


nn;n 
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cgram  Element:  0S33221C 

Title:  Directed  Energy  Weapons  (U) 


Project  Number:  25 
Budget  Activity:  Advanced  Technology 
Development  ( 02 ) 


o  (U)  NDEW 

o  (U)  CDTI  (SSL) 

(G3L) 

(NP3) 

(NDEW I 
(NATO) 


-  LAND,  Lcs  Alamos,  NM 

-  LLNL,  Livermore,  CA 

-  INEL,  Idaho  Falls,  ID 

-  NHL,  Washington,  D.C. 

-  DNA,  Alexandria,  VA 

-  Rockwell,  Seal  Beach,  CA 

-  LMSC,  Sunnyvale,  CA 

-  TRW,  El  Segundo,  CA 

-  LMSC,  Sunnyvale,  CA 

-  Boeing,  Seattle,  WA 

-  Grumman,  Bethpage,  NY 

-  Martin  Marietta,  Denver,  CO 

-  Logica  Defease  Systems,  UK 


E.  (U)  COMPARISON  WITH  FY3  9  DESCRIPTIVE  SUMMARY: 


IMPACT  OF  CHANGES  [U) 


CHANGE  System  Capabilities  Schedule  Budget  Year  Cost 


Tech  Capabilities  and  goals 

Schd  for  these  technologies 

Cost  remain  the  same 

NARRATIVE  DESCRIPTION  OF  CHANGES  (U) 

1  .  IU)  TECHNICAL  CHANGES :  DELPHI  program  maintained  as  technology  program 
only  -  funding  net  available  to  conduct  experimental  program;  EMRLD  dcvnscoped 
from  50  kW  to  5  kW,  and  transferred  to  USAS;  study  of  DEW  utility  in  NATO 
theater  defense  initiated  in  FY  83,  with  planned  completion  in  FY  89. 

2.  (U)  SCHEDULE  CHANGES: 

3.  (U)  COST  CHANGES :  N/A 

F.  (U)  PROGRAM  DOCUMENTATION:  None 


G.  (U)  RELATED  ACTIVITIES:  Activities  in  this  program  element  are  closely 
coordinated  with  activities  in  the  other  SDIO  program  elements. 


H. 

(U) 

OTHER  APPROPRIATION  FUNDS:  Air  Force 

10603605?  provides  EMRLD  support 

I. 

(U) 

INTERNATIONAL  COOPERATIVE  AGREEMENTS : 

None 

J. 

(U) 

MILESTONE  SCHEDULE:  N/A 

■jin i 
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Project  Number:  42 
Budget  Activity:  02 
Advanced  Technology  Development 


Program  Element:  Q522222C 

PE  Title:  Kinetic  Energy  Weapons  ( U ) 


c  (U)  Milimeter  wave  radar  antenna  contract  was  awarded  to  Contraves 
Aerospace  of  Italy  in  laoe  FY  1  937.  Hardware  su'occmpcnents  were  developed, 
tested  and  integrated  in  FY33  with  progress  toward  a  system  demonstration  in  FY 
1  989. 


c  tUl  Contract  awarded  to 
theater  defense  efforts. 


support  tasting  of  1ST  candidates  and  all 


c  !UI  Eight  IET  contracts  awarded  (5  US,  3  Foreign)  to  contractors  to 
test  candidate  TMD  components,  subsystems,  and  systems.  Initial  tasting  began. 

c  (U)  Arrow  missile  experiment  contract  initiated  with  Israel. 
Subsystem  preliminary  design  reviews  were  satisfactorily  completed  in 
accordance  with  the  program  schedule. 


o  (U1  : 
crcvide  traceabi 
effort  for  FEINT 
attitude  control 
validation  tests 
tube  (TWT)  milli 
the  radar  seeker 


FEINT  underwent  a  majcr  restructuring  effort  intended  to 
lity  and  focus  on  establishing  a  demonstration  and  validation 
as  a  candidate  near  term  tactical  missile  defense  system.  The 
motor  technology  successfully  completed  its  demonstration 
(DVTsI,  and  the  design  of  the  mere  powerful  traveling  wave 
meter  wave  (MMW)  radar  was  completed.  Hardware  development  for 
is  under  way. 


2 .  ( U )  FY  1939  Planned  Program 

c  !U)  Israeli  combined  propulsion  work  on  the  hybrid  gun  continues  in 
?Y  1339.  Wcrk  initiated  to  design  a  combined  propulsion  demonstration  using 
the  most  efficient  electrothermal  design  available. 

c  (U)  Delivery  of  the  Millimeter  Eadar  Prototype  by  Contraves 
Aerospace  of  Italy.  Fcllcw  cn  system  analysis  and  testing  of  prototype  for 
future  applications  will  begin. 

o  (U)  Contractors  { US  and  allied)  with  hardware  for  testing  against 
near-term  theater  defense  threat  have  been  identified  for  participation  in 
Invite,  Shew,  and  Test.  Testing  of  this  hardware  will  continue. 

o  (U)  FEINT  will  continue  the  development  of  the  radar,  the  inertial 
measurement  unit,  the  seeker,  the  guidance  processor  unit,  the  lethality 
enhancer  and  the  solid  rocket  motor.  The  airframe  design  will  be  completed. 
Simulation  and  analysis  efforts  will  include  subsystem  simulation,  guidance 
simulation,  and  hardware-in-the-locp  testing. 

o  (U)  Arrow  missile  experiment  [Israeli)  will  be  continued 
with  the  objective  cf  flight  tests  in  FY  1391. 


Project  Number:  42 
Budget  Activity:  02 
Advanced  Technology  Development 


Program  Element:  050322 EC 

PE  Title:  Kinetic  Energy  Weapons  IU) 


3.  (U!  ?Y  1990/199?  Planned  Program 

c  :u)  Continue  Israeli  efforts  in  combined  propulsion  with  objective 
of  small  scale  demonstration. 

c  (U)  Continue  efforts  in  Italy  on  millimeter  wave  radars  in  FY  1990 
with  testing  and  snudies  in  these  areas  which  show  promise. 

c  (U)  Possibly  begin  additional  testing  of  components  in  1ST 
recommended  by  theater  architecture  studies. 

c  (U)  EP.INT  will  complete  the  development  of  the  seeker,  the  inertial 
measurement  unio,  the  guidance  processor  .unit,  the  lethality  enhancer  and  the 
solid  rocket  motor.  Modifications  required  for  the  attitude  control  motors 
will  be  completed  after  the  system  design  trade  studies  are  conducted. 

c  (U)  Arrow  missile  experiment  (Israeli)  will  be  continued  with  the 
objective  of  flight  tests  in  FY  1991. 

4.  CJ)  Procram  to  Completion  This  is  a  continuing  program. 


D.  (U)  WORK  PEP. FORMED  EY: 


c  The  government  c:  the  Netherlands, 
c  ? 1 essay  Electronics,  Southhampton,  UK. 
c  Contraves  Aerospace,  Italy, 
o  Seeing  Aerospace,  Seattle,  WA. 

o  P.cyal  Armaments  P.esearch  &  Development  Establishment,  UK. 
c  Screq  Nuclear  ?.esearch  Center,  Israel. 

o  The  government  of  Israel  and  Israeli  Aircraft  Industries, 
c  LTV,  Fort  Worth,  TX. 
o  AEG,  Federal  P.epublic  cf  Germany, 
o  P.cckwell,  Anneheim,  CA. 

c  Various  contractors  and  government  laboratories  participate  in  the 
Invite,  She v,  and  Test  program.  '*■* 
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cgram  Element:  0532222C  Project  Number:  42 

Title:  Kinetic  Energy  Weapons  (U)  Budget  Activity:  02 

Advanced  Technology  Development 


(Ui  CCMPABISCN 


FY3  9  DESCBIFTIVZ  SUMMAP.Y: 


IMF  ACT  C?  GANGES 


System  Capabilities  Schedule  Budge*  Year  Cost 


Modified 
Be structured 
Stretched 


Stretched 

Stretched 

Stretched 


Caused  realignment 
Will  Increase 
Increased 


NABBATI7Z  DESCRIPTION  C?  CHANGES 


1.  (U)  TECHNICAL  CHANGES ;  The  SPENT  program  was 
missile  seeker  with  a  longer  range  capability  and 
performance . 


restructured  to  include  a 
greater  kinematic 


2.  (UI  SCHEDULE  CHANGES:  As 
schedule  changed  from  a  36  to 
restructure  was  the  decrement 


the  SPIN?  program  underwent  restructure,  the 
a  52  month  program.  The  driving  factor  for  the 
in  ?Y  33  funding. 


3.  (U)  COST  CHANGES :  Arrow  contract  cost  increased  to  $1 53M  due  to  delay  in 

contract  award,  necessitated  by  MCA  development  and  contract  negotiations. 
Funding  c:  $2.5M  was  added  to  the  ZBINT  project  to  conduct  a  concept  definition 
study  the  the  Theater  High  Altitude  Atmospheric  Defense  (THAAD)  interceptor. 
This  system  would  be  used  in  a  theater  defense  overlay  role.  The  technology  is 
a  derivative  from  the  HIDI  program. 


F.  (UI  PBCC-BAM  DOCUMENTATION: 
implementing  guidance. 


Several  SDIO  Work  Package  Directives  and  their 


C-.  (UI  BELATED  ACTIVITIES :  Theatre  Defense  also  appears  as  Project  42  in 
Program  Element  0633223C,  Systems  Analysis  &  Battle  Management. 


H.  (UI  CTHZP.  APPBOPBIATICN  FUNDS:  None. 

I.  (UI  INTZBNATICNA1  CCGPZBATIVZ  AGBZZMZNTS :  . 

c  MCA  with  Netherlands  concerning  HVG  technology  signed  July  1937. 
c  MCA  with  Israel  MOD  concerning  ATBM,  signed  29  June  1933  . 

J.  (U)  MILESTONE  SCHEDULE: 


o  Screq 
Gun  Demo 


2Q91 


c 


Netherlands 
Hvcer  Velcc 


rv  Launch  Checkout  Ccmoleted 


3Q3  9 
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Program  Element:  Q603222C 

FE  Title:  Kinetic  Energy  Weapons  (U) 


Project  Number:  42 

Budget  Activity:  02 
Advanced  Techno logy  Development 


o  Generates 

Radar  Antenna  Demonstration  Test  Completed 
o  1ST 

Testing  Completed  3Q89 

Data  Evaluation  4Q89 

c  EP.INT 

Initial  Design  Review  2<289 
Pinal  Design  Review  4Q89 
Plight  Test  SI  3Q91 

Plight  Test  12  4Q91 

Plight  Test  So  2Q92 

Pinal  Report  3Q92 

c  ARROW 

CD1?.  Completion  4Q89 

Prop  and  Control  4Q3 3 

Pirst  Plight  Test  1Q91 

Last  Plight  Test  2Q91 

Pinal  Resort  3Q91 


.  A 
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FY1 990/1 991  BIENNIAL  PDTiZ  DESCHIPTIVI  SUMMASY 


Program  Element:  050222 2C 
PS  Title:  Pinetic  Enerov  Weapons  l U ) 


Project  Number:  31 
Budget  Activity.  02 
Advanced  Technology  Development 


A.  (U)  SZSCUSCSS  ($  ia  Thousands) 

Popular  FY33  ?Y33  FY3  0 

Name  Actual  Estimate  Estimate 

Innovative  Science  and  Technology 

22,353  21,702  41,277 


FY91  To  Total 

Estimate  Ccmolete  Program 

49,190  Continuing 


2.  (’J!  3EIE7  2ESCP.IPTICN  CF  M1SSICN  PZQUIEEMENT  AND  SYSTEM  CAPABILITIES :  Explores 
innovative  technologies  for  kinetic  energy  weapons.  Seeks  revolutionary 
breakthroughs  ia  all  technologies  that  would  make  a  leap  ia  capability  for  SDI 
kinetic  energy  weapons.  The  funding  totals  also  include  all  SET  S3IP.  awards, 
which  make  about  a  third  cf  FY  39  totals. 


C.  (U)  PP.CGFAM  ACCOMPLISHMENTS  AND  PLANS: 

(U)  FY1 93  3  Accomplishments :  1ST  research  advanced  many  innovations  for 
consideration  by  SCI  system  designers.  For  example: 

c  (U!  Electromagnetically  accelerated  objects  to  six  kilo-meters  per  second. 

c  ( U )  Shewed  a  fiber-optic  gyroscope  that  could  shrink  control  cf  an 
interceptor  down  to  the  back  of  a  focal  plane. 

c  UJ)  Adapted  the  principle  cf  scanning  tunneling  microscopy  to  make  an 
accelerometer  far  tinier  than  ever  before. 

c  (U)  Confirmed  the  composition  cf  the  armature  plasma  for  electromagnetic 
railgu.ns. 

c  (U)  Built  a  test  device  to  measure  armature  resistivity  and  another  for 
measuring  temperatures  up  to  20,000  K. 

( U )  FY1939  Planned  Procram:  1ST  effferts  will  continue  to  explore  the  cutting 
edge  cf  kinetic  energy  technologies. 

{ U )  F Y 1 990/1 991  Planned  Program:  Continue  exploratory  initiatives.  Specific 
projects  cannot  he  oredicted. 

*  •*  *  * .  t 

(U)  S3IP-  Accomplishment  and  Plans:  No  S3IB  Phase  2  has  yet  been  completed.  SDI 
has  selected  30  Phase  2  winners  in  FEW  technologies.  About  half  have  started  the 
Phase  2  work.  In  FY33  it  also  selected  40  new  Phase  1  winners.  The  first  Phase  2 
completions  will  happen  in  FY39.  S2IP.  awards  will  be  made  in  accordance  with 
PL97-219  to  the  best  crcccsals  offered  across  all  the  technical  tcoics  solicited  bv 
SDI. 

D.  (U)  WORE  PZP.FCP..MZ3  BY:  Various  institutions  (universities,  private  firms, 
national  laboratories,  federally  funded  research  centers)  under  contract  to  Army 
and  ether  agencies. 


Project  Number:  81 
Budget  Activity:  02 
Advanced  Technology  Development 


Program  Element:  0 5 D 3 2 2 DC 

PE  Title:  Kinetic  Energy  Veapcns  (U) 


Z.  !'J)  CCMPAP.ISCN  KITH  ?”3  3  DESCRIPTIVE  SUMMARY :  Technical  ac 
first-ever  events. 


cmplishmeats  are  all 


TYPE  OF 

Impact 

on 

CHANGE 

Impact  cn  Systems  Capabilities 

Impact  cn  Schedule 

FY  1990 

Cost 

Tech  N/A  N/A  N/A 
Schd  N/A  N/A  N/A 
Cost  N/A  N/A  N/A 


NAP-P-ATI7Z  DESCP.IPTICN  0?  CHANGES  (U) 

1.  (U)  TECHNICAL  C-ANGZS :  None 

2.  (U)  SCHEDULE  CHANCES:  Ncne 

3.  (U)  CCST  CHANGES:  Ncne 


P.  (”)  PROGRAM  DOCUMENTATION: 

G.  (U)  PH— -TIG  ACTIVITIES :  1ST  contributes  technology  advances  to  all  SDI  program 
elements  and  to  military  and  civil  applications.  Many  of  technical  advances  will 
have  vide  impact  cn  military  and  civil  technology. 

H.  (U)  CTHZP.  APPP.CPP.IATICN  FUNDS:  Ncne 


I.  !U)  INTERNATIONAL  CCCPEPA.TIVE  AGREEMENTS :  None 

J.  ( U 1  MILESTONE  SCHEDULE:  Net  Applicable.  Research  is  the  forefront  of 
technology  where  events  cannot  be  or edicted . 


vJil  li_U 


?*:  is?:/ 1991  biennial  sets-  ciscsiptivz  summapy 


ran;  Element:  5E5E2222 
ids:  Kinetic  Energy  Weapons 

A.  IU)  P-ZSCUPCZS  ($  in  Thousands) 
Project  Title:  Support  Programs 

Popular  Name: 

Support  Programs 


Project  Number:  83 
3udget  Activity:  02 


?Y3  3  ?Y3  9  PY90  FY31  To  Total 

Actual  Est _ Est _ Est  Comp  Prog 

31,702  23,357  22,475  22,974  Continuing 


3.  ;u)  SEIZE  lESCPIPTICN  CF  MISSION  PZCUIPIMINT  AND  S'/STEM  CAPABILITIES : 


This  project  funds  for  Axmy  program  management  expenses  for  civilian 
personnel,  travel  (TTY),  training,  rents,  communications,  information  management, 
utilities,  printing  and  reproduction,  supplies,  equipment,  and  contracts  for 
research  and  support  services. 

C.  [U)  PP.CCP.AM  ACCOMPLISHMENTS  AND  PLAINS:  The  funding  provided  by  this  project 

enables  the  Army  Strategic  Defense  Command  to  centralise  recurring  operating  costs 
so  that  funding  for  technical  research  may  be  devoted  solely  toward  that  purpose. 

D.  !U)  VCPK  PZPFCPMZD  BY:  Primarily  the  civilian  employees  of  the  Army  Stra¬ 
tegic  Defense  Command  '.Huntsville  AL  and  Crystal  City  V A).  Civilian  personnel 
costs  comprise  53%  c:  the  support  programs  funding  provided.  Work  is  also  per¬ 
formed  by  the  following  major  contractors: 

C&M  for  Simulation  Center,  CCLSA  Inc.,  Huntsville 
Systems  Engineering  Support,  CPC  Inc.,  Huntsville 
MIS  Software  Maint  i  Cons,  Hewlett  Packard,  Hunstville 

E.  !’J)  C  IMP  API  SON  WITH  PY3  3  CESCPIPTIVE  SYV-M.APY :  Support  programs  have  not  been 
setaratelv  identified  in  orevicus  submissions. 


IMPACT  OF  CHANGES 


22T&Z  DESCRIPTIVE  SUMMARY 


Program  Element:  0S33223C  Budget  Activity:  02  Advanced 
?I  Title:  Systems  Analysis/Battle  Technology  Development 
Management  (U) 


A.  (U)  BESCUBCES t$  in  thousands) 


; 4  <*c  ti 

PYS3 

FY39 

TY90 

FY31 

To  Total 

Nun 

■L.  ^  v*  ^  Ti  •  )  ^ 

Actual 

Bst 

Est 

TT  —  i. 

Zd* 

Como  Prco 

43 

SES  Engineering  S  Spt  (U) 

72,533 

32,093 

131,407 

201,071 

Continuing 

43 

50,500 

30,605 

43,322 

45,720 

Continuing 

i  2 

3M/C3  Technology  { U ) 

64,305 

53,572 

36,353 

137,317 

Continuing 

44 

SM/C3  Experimental  Sys  (U) 

91,073 

74,179 

143,773 

203,071 

Continuing 

45 

National  Test  Bed  (U) 

77,713 

100,179 

115,327 

121  ,302 

Continuing 

45 

SDI  Phase  I  (U) 

45,201 

63,470 

125,210 

155,521 

Continuing 

47 

Test'S  Evaluation  (U) 

5,351 

3,477 

9,335 

14,977 

Continuing 

31 

IS5T/S3IP.  (U) 

12,335 

15,350 

25,332 

30,302 

Continuing 

33 

Sucocrt  Programs  (U) 

22,352 

53,269 

70,553 

70,371 

Continuing 

35 

Technology  Acclicaticns  (U) 

13,453 

23,277 

22,357 

22,335 

Continuing 

TOTAL  PC?.  PECCPAM  ELEMENT 

451,459 

536,475 

730,354 

975,527 

Continuing 

3 . 

(U)  2P.IEP  DESCP.IPTICN  0? 

THE  ELEMENT:  This 

program 

element  is 

one  of  six 

established  to  implement  the  President's  Strategic  Defense  Initiative.  The 
program  encompasses  demonstration  and  validation  of  Phase  I  elements  of  the 
-  Strategic  Defense  System  (SDS);  devising  and  analyzing  alternative  SDS  archi¬ 
tectures:  development  cf  the  technology  and  systems  needed  for  survivals  la  and 
effective  battle  management  (2M)  and  command,  control  and  communications  (C3) 
capabilities;  and  various  support  and  program  integration  activities.  Efforts 
include  the  establishment  cf  a  SDI  Institute  to  provide  independent  and  objec¬ 
tive  support  to  the  Sul  program;  development  cf  a  National  Test  Bed  for  compre¬ 
hensive  testing,  evaluation,  and  comparison  cf  alternative  architectures  and 
their  3M/C3  components;  and  a  Theater  Defense  project  to  support  the  Presi¬ 
dent's  commitment  to  protect  cur  allies  from  the  threat  of  theater  ballistic 
missiles. 


?Y  1390/1991  BIENNIAL  RDTiZ  DESCRIPTIVE  .SUMMARY 


Program  Element:  05322230 

?H  Title :  Systems  Analysis  & 

3 anola  Management  t U ) 


Project  Number:  40 
Budget  Activity:  02 
Advanced  Technology  Development 


A.  !U)  RESOURCES  !$  in  Thousands) 

Project  Title  Strategic  Defense  Systems  (SDS)  engineering  and  Support  (U) 


Secular  Name 


SDS  Zncineerinc  and  Sucocrt 


FY  33  PY39  FY90  FY91  To  Total 

Actual  Sst _ Sst _ Zst _ Come  Prog 

72,590  32,093  131,407  201,071  Continuing 


3.  (U>  BRIEF  DESCRIPTION  CP  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES: 


Applies  engineering,  analytical,  and  technical  disciplines  to  the  conceptual 
development  and  evolution  of  the  full  range  of .SDS  .architectures.  Provides  pro¬ 
gram  management  and  technical  support  to  the  SDS  Phase  I  program  office  and  is 
responsible  for  SDS  Jclicv-Ca  Phases.  Seven  task  .areas  are  defined  as:  Systems 
Engineering,  SDS  Integrated  Logistics  Support,  Cost  Analysis,  Producibility  & 
Manufacturing,  Civil  Engineering/Znvircnmental  Analysis,  SDS  Fcilcw-Cn  Architec¬ 
tures,  and  Operations  Interface. 

C .  ( U 1  PRCC-PAM  ACCOMPLISHMENTS  AND  PLANS : 

1  .  (U)  PY  19  53  Program 

c  (U)  Completed  the  System  Architecture  and  Key  Trade-Off  Studies  Effort 

which  provided  the  basis  for  the  SDS  Phase  I  system  concept.  Initi¬ 
ated  evolutionary  fcllcw-on  architecture  analysis?  established  initial 
approach  to  define  fcllow-cn  operational  requirements; 

o  (U)  Initiated  an  Interim  P.equirements  Review  iIRR);  conducted  initial 

late-mid  course  Near-term  System  Integration  Test/Evaluaticn  (NSITE) 
experiment?  completed  initial  systems-level  Logistics  Support  Analysis 
! LSA ) ;  installed  logistics  modeling  capability  cn  the  National  Test 
Bed  (NT2);  developed  the  SDS  Phase  I  Single  Bast  Estimates,  indepen¬ 
dent  cost  assessments,  and  cost  effectiveness  assessments. 

c  (U)  Implemented  Manufacturing  Operation  Development  &  Integration  Labora¬ 
tory  (MOD ID  with  initial  emphasis  cn  kinetic  energy  interceptor 
optics;  and  supported  the  facilities,  siting,  and  environmental  func¬ 
tions  required  for  demonstraticn/validaticn  test  activities. 

c  (U)  Supported*  the  development  of  the  United  States  Space  Command  Concept 
cf  Operations  for  the  SDS  Phase  I;  and  performed  operational  analyses 
c:  Phase  I  effectiveness  in  meeting  JCS  requirements  in  unconstrained 
and  arms  control  environments. 

2.  (U)  FY  1939  Planned  Program. 

o  (U)  Develop  systems  engineering  documents  and  tccls;  conduct  IRR  of  the 

SDS  Phase  I;  develop  a  draft  SDS  Phase  I  System  Specification;  conduct 
Cost  and  Operational  Effectiveness  Analyses  (COZAs)  cf  SDS  Phase  I; 
develop  system  and  architecture  cost  goals;  develop  system-level  Inte¬ 
grated  Logistics  Support  Plan  (ILS?)  and  updated  element  ILSPs;  com¬ 
plete  the  Comprehensive  Operational  Support  Model  fer  Space;  identify 
initial  operations  &  support  (O&S)  and  reliability,  availability, 
maintainability  (RAM)  drivers  and  goals  for  SDS  Phase  I  elements; 
begin  High  <•  y  rfl AIT  1  r -  t^TSl  MCDIL;  complete  Envi- 


Project  Number:  40 
3udget  Activity:  02 
Advanced  Technology  Development 


Program  Element:  0502223C 

PE  Title:  Systems  Analysis  & 

Bannle  Manacement  (U) 


ronmental  Impact  Statement  (SIS)  for  Xwajalein  Atoll  and  begin  envi- 
ronmental  documentation  for  all  SDS  program  decisions. 


c 

(U) 

aticnal 

0 

(U) 

Perform 
has  ore: 

3. 

(U) 

PY  1330 

c 

(U) 

Task  1 , 
rr.ents  ?. 
cation . 

c 

(U) 

Task  2, 
aticn  c 
rnents; 

• 

and  PAM 
program 

c 

(U) 

Task  3, 
y.CDIL  i 
sera,  s 
gies. 

0 

(U1 

Task  4, 

(U) 


(Ut 


(U) 


?Y  1  33 0 /I  331  Planned  Program. 

Systems  Engineering  —  Conduct  SDS  Phase  I  Systems  Require- 
iviev  CSSS.) ;  and  support  development  of  an  SDS  system  specif  i- 


evclving  Phase  I  and  fcllow-cn  architectures  and  SDS  ele¬ 
vate  succcruatilitv  documentation  ( ILSPs ,  LSA.) ;  refine  O&S 


■plementaticn:  initiate  coiner  high  pay-cf:  MCDILs  (launch,  sen- 
:f tvare )  needed  to  demonstrate  required  manufacturing  technclo- 


duct  cost  and  operational  effectiveness  analyses  (CCEAs)  of  SDS  Phase* 
I  at  mere  detailed  levels;  develop  system  and  architecture  cost  goals 
and  cost  reduction  (could  cost)  procedures  to  ensure  affordability  for 
all  phases  of  the  SDI  program. 

Task  5,  Civil  Engineering/Environmental  Analysis  —  Continue  to  pro¬ 
vide  management  oversight  and  guidance  for  the  acquisition  of  facili¬ 
ties  to  support  the  SDI  research  program;  initiate  the  facility  acqui¬ 
sition  process  to  support  a  full  scale  development  decision. 

Task  5,  BM/C3  and  Strategic  Architecture  —  Validate  system  functions 
for  the  Follcw-Cn  Phase  SDS;  establish  system  description  to  level  3 
functional  allocation;  establish  ?cllcv-On  Phase  system  description  to 
level  4;  validate  level  3  and  prepare  Defense  Acquisition  Beard  presen 
taticn;  develop  simulation  tools  to  support  studies  of  fcllow-cn 
architecture  elements. 

Task  7,  Operations  Interface  —  Concentrate  cn  analyses  cf  Phase  I 
and  effectiveness  cf  follcv-cn  phases  through  the  use  of  computer 
simulations,  operational  strategic  gaming  and  operational  integration 
definition  with  the  coeraticnal  commands. 


D.  (U)  WORK  PERFORMED  BY: 


c  Oak  P.idge  National  Laboratory,  Oak  P.idge  TN; 
o  TASC,  Arlington,  VA; 

c  Advanced  Technology  Inc.,  Restcn,  VA  &  Camanillo,  CA; 
o  Applied  Research  Inc.  (ARI)  Huntsville,  AL  &  Arlington,  VA; 
c  Dynamic  Research  Corporation,  Arlington,  VA; 
o  Tecclcte,  Lcs  Angeles,  CA; 
o  ETA  Technologies,  Los  Angeles,  CA; 
c  The  Harris  Group,  Restcn,  VA; 
c  S.AIC,  McLean,  VA,  Buffalo,  NY,  San  Diego,  CA; 


Project  Number:  40 
Budget  Activity:  02 
Advanced  Technology  Development 


Program  Element:  Q603223C 
PE  Title:  Systems  Analysis  & 

Battle  Management  (U) 

c  SPARTA,  Huntsville,  AL  &  McLean,  VA; 
c  TRW,  El  Segundo,  CA; 
c  Rockwell  International,  Downey,  CA; 
o  Martin  Marietta,  Denver,  CO; 
o  Riverside  Research  Institute  (R2I),  Rcsslyn,  VA  &  NYC, NY; 
o  AN SEE,  Arlington,  VA; 
c  Crion  Research,  Rcsslyn,  VA; 
c  Bccz-AIlen-Hamiltcn,  Rcsslyn,  VA; 
o  SRS  Technologies,  Rosslyn,  VA; 
o  Technology  Assessment  &  Transfer,  Annapolis,  MD; 
o  BCM,  McLean,  VA; 

o  General  Electric  (GE),  Philadelphia,  PA  &  Pittsfield,  MA; 
c  The  Rand  Corporation,  Santa  Monica,  CA; 
o  IDA,  Arlington,  VA. 

E.  tU)  COMPARISON  WITH  EY39  DESCRIPTIVE  SUMMARY : 

IMPACT  C?  CHANGES 


.CHANGE  System  Capabilities  Schedule  Budget  Year  Cost 


Tech  Cancellation  of  AOS 


Schd  1-2  yr  Delay  in  Other  Contracts 

Cost  None  None  None 


NARRATIVE  DESCRIPTION  OF  CHANGES 

1  (U)  TECHNICAL  CHANGES :  Cancelation  of  Airborne  Optical  Sensor  (AOS) 

MCDIL. 

2.  (U)  SCHEDULE  CHANGES:  Delay  in  award  of  the  Fcllow-Cn  Architecture 

Analysis  Contract  to  FY90;  delay  of  manpower  &  standardization 
studies  to  FY90;  delay  of  the  Large  Optics  MODIL  to  FY91  . 

3.  (U)  COST  CHANGES:  NONE. 

F.  (U)  PROGRAM  DOCUMENTATION :  ,  . 


0 

(U) 

System  Concept  Paper  (SC?) 

Aug 

87 

0 

{ U) 

Test  and  Evaluation  Master  Plan  (TEMP) 

Jun 

87 

0 

(U) 

Program  Master  Plan  (FMP) 

Jun 

87 

0 

(U! 

Environmental  Impact  Analysis  Process  Framework 

Sep 

87 

0 

(U) 

Concept  of  Operations  (CCNOPS) 

Oct 

83 

G.  (U)  RELATED  ACTIVITIES: 

o  (U)  Program  Element  050322C,  Surveillance,  Acquisition,  Tracking,  and  Kill 
Assessment  ( S ATKA ) ; 

o  (U)  Program  Element  0503221C,  Directed  Energy  Weapons  (DEW); 
o  (U)  Program  Element  13633222C,  Kinetic  Energy  Weapons  (KZW) ; 


Program  Element:  0533223C 
?Z  Title :  Systems  Analysis  & 

Hattie  Management  (U) 


Project  Number:  40 
Budget  Activity:  02 
Advanced  Technology  Development 


data; 


c  ;U)  Program  Element  0603224C,  Survivability,  Lethality,  &  Key  Technologies 
(SLKT); 

c  (U)  Element  technology  work  feeds  architecture  analysis  with  empirical 

0  (U)  Element  design  concepts  are  influenced  by  Engineering  and  Support 
inputs; 

c  (U)  There  is  nc  unnecessary  duplication  of  effort  within  the  Department  of 
Defense. 


tut 

CTHE5  APP?.Cr?.:ATION  FUNDS:  NONE. 

(U) 

INTS5NATICNAL  C0GFE5ATIVE  “AGSEEMENTS : 

NONE. 

(U) 

MILESTONE  SC-iEDULE: 

c 

(U)  SOS  Phase  I  125 

2/39 

c 

(U)  Implement  MCDIL 

4/33 

c 

(U)  NSITE  Excer  intents 

4/33 

c 

(U)  EIS  fcr  kvajalein  Atoll 

4/39 

c 

(U)  Ccmcrehensive  Space  Model 

4/39 

0 

(U)  Fcllcv-On  Architecture  Contract 

1/90 

G 

(U)  SDS  Phase  I  S5H 

2/90 

c 

(U)  Validate  SDS  rcllcw-On  Functions 

2/90 

77  ;  ??:/ i99i  biennial  hdtsz  de£C?.i?t:vz  summary 


:  Element:  2522222C 
.e:  Systems  Analysis  & 
Battle  Mar.ace.Tie.nt  (U) 


A.  (U)  RESOURCES 

[S  ir.  Thousands) 

Prefect  Title 
Pcoular  Name 

EY33 

Actual 

FY39 

Est 

FY90 

Est 

T "n 8  Z  2  r  D 512?. S  8 

52,530 

20,525 

43,922 

Project  Number:  42 
Budget  Activity:  02 
Advanced  Technology  Development 


F7  91  To  Total 

1st  Como  Program 

15,270  Continuing 


2.  (U!  BP.II?  CI7CP.I7TI2M  C?  MISSION  BZCUIZZMENT  AND  SYSTEM  CAPABILITIES: 

The  Theater  Defense  effort  combines  architecture  studies,  technology 
develccment  tests,  and  test  bed  development  to  form  the  cornerstone  of  an 
essential  layer  in  the  development  of  a  global  defense  against  ballistic 
missiles.  This  project  defines  the  mission  objectives  and  derives  candidate 
architectures  for  NATO,  the  Middle  Bast,  the  Western  Pacific  3asin,  and  other 
theaters  against  the  threat  of  theater  ballistic  missiles  (T2M) . 

Concept  definition  and  architecture  studies  are  conducted  through 
government  to  government  agreements  vith  cur  Allies,  and  through  US-managed 
procurements  vith  multinational  contractor  consortia.  These  studies  address 
candidate  architectures,  resultant  technology  requirements,  interfaces  vith 
existing  defensive  capabilities,  and  technology  risks  within  current  .allied  and 
American  technology  programs.  These  technology  requirements  are  then  examined 
in  various  hardware  test  activities. 

Additionally,  this  effort  directs  the  emerging  Theater  Test  Bed  program 
which  will  develop  the  capability  to  simulate  and  evaluate  the  contribution  of 
various  theater  architecture  systems/elements  to  a  layered  defense.  The  test 
bed  will  be  capable  cf  executing  parametric  studies  and  trade-cff  analyses  to 
svcpcrt  the  design  ar.d  development  of  performance  requirements  for  TMD  systems 
and  elements. 

The  principal  goal  the  the  Theater  Defense  project  is  tc  focus  theater 
missile  defense  activities  in  a  coherent  and  comprehensive  manner  to  drive  the 
development  and  exploitation  of  necessary  technologies. 

C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  PLANS : 

1  .  (U)  ?Y  1  933  Accomplishments : 

o  (U)  Developed  five  near-term  [before  1995)  candidate  theater 
missile  defense  architectures  for  the  defense' of  NA.TO,  to  include  A-Level 
specifications  c:  architectures. 

c  (U)  Evaluated  the  five  candidate  architectures  for  the  defense  of 
NA.TO  in  light  c:  the  Post-Intermediate  Nuclear  Force  (INF)  agreement. 

c  (U)  Initiated  a  study  addressing  the  applicability  cf  Directed  Energy 
Weapons  in  a  NATO  TMD  role. 

c  (U)  Developed  technical  design  and  performance  requirements. 


Program  Element:  0533223C  Froject  Number:  42 

PE  Title:  Systems  Analysis  &  Budget  Activity:  02 

Battle  Management  (U)  Advanced  Technology  Development 

c  CJ)  Developed  United  Kingdom  and  Israeli  architectures  to  address 
specific  regional  issues  and  technology  requirements.  The  UK  Architecture 
Study  proposed  a  mid-term  (2010)  architecture  for  European  missile  defense. 
Additionally,  this  study  identified  several  critical  technology  issues  whose 
resolution  will  he  accomplished  on  a  cooperative  cost  sharing  basis. 

o  (U)  Developed  requirements  and  defined  the  test  bed  configuration  for 
a  man-in- the-iccp  facility,  and  test  plans  for  an  Israeli  TMD  3M/C3  test  bed. 

o  (U)  Synthetic  Aperture  Badar  Addition  Holography  (SABAH)  project 
examined  the  feasibility  of  employing  space-based  sensors  in  support  of  theater 
missile  defenses. 

o  (U)  Compleoed  the  ininial  phases  of  a  project  which  examines  the 
potential  benefits  and  interface  opportunities  between  a  deployed  strategic 
defense  system  and  theater  missile  defenses. 

c  (U)  Initiated  a  Western  Pacific  ( VEST? AC ) 
examine  the  defense  cf  the  Western  Pacific  against 

2-  IU)  ?V  1939  Planned  Program 

o  (U)  Develop  long  term  (beyond  1995)  theater  missile  defense  architectures 
fcr  NATO  and  the  Western  Pacific  regions. 

o  (U)  Develop  a  test  bed  capability  to  support  evaluations  and 
experiments  in  a  controlled  environment  in  the  Middle  East  and  Europe. 

c  (U)  Begin  development  c:  the  UK  Node  cf  the  Extended  Air  Defense  Test 

Bed. 

o  (U)  Develop  a  prototype  demonstrator  employing  artificial  intelligence 
techniques  for  discriminating  theater  missile  threats. 

o  (U)  Examine  the  human-machine  interface  with  respect  to  computer 
applications  in  a  theater  command  and  control  environment. 

o  (U)  Examine  the  utility  and  technical  feasibility  cf  employing  an 
airborne  high  energy  laser  as  an  element  cf  a”  TMD  system. 

3.  (U)  ?Y  1990/1991  Planned  Program 

c  (U)  Continue  development  of  artificial  intelligence  devices  to 
discriminate  theater  missile  threats. 

c  (U)  Continue  work  in  architect  development  fcr  NATO  and  WEST? AC 
regions. 


architecture  study  to 
tactical  ballistic  missiles. 
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Project  Number:  42 
Budget  Activity:  02 
Advanced  Technology  Development 


Program  Element:  QS33223C 
PE  Title;  Systems  Analysis  & 

Battle  Management  (U) 

c  (U)  Develop  European  and  Israeli  test  beds  to  support  experiments  in 
a  controlled  environment. 

c  !U)  Continue  examination  .of  employing  an  airborne  high  energy  laser 
as  an  element  cf  a  TMD  system. 

4.  C U )  Program  to  Completion  This  is  a  continuing  program. 

D.  (U )  WORK  PERFORMED  BY: 


c  Hughes  Aircraft  Corporation,  Fullerton,  CA. 
c  Teledvne  Brcvn  Engineering,  Huntsville,  AL. 
c  Sparta,  Huntsville,  AL. 

c  P.iverside  ?.esearch  Institute,  Arlington,  VA. 
c  Nichols  Research  Corp.,  Huntsville,  AL. 
c  New  York  Polytechnic  Institute,  New  York,  NY. 
c  LTV  Missiles  and  Electronics  Group,  Dallas,  TX. 
c  Mitsubishi  Heavy  Industry,  Japan, 
c  M3B  Federal  ?.epublic  cf  Germany, 
c  SNIA  3PD,  Italy, 
c  CcSyDe,  France, 
c  Tadiran,  Israel 

c  P.cyal  Signals  and  Radar  Establishment,  United  Kingdom, 
c  UK  Ministry  cf  Defense 
c  IS  Ministry  cf  Defense 

E.  (U)  COMPARISON  WITH  FY39  DESCRIPTIVE  SUMMAP.Y : 

IMPACT  C?  CHANGES 


CHANGE  -  System  Capabilities  Schedule  Budget  Year  Cost 


Tech  None  None  None 

Schd  Ncne  None  None 

Cost  Ncne  •  Ncne  None 

NARRATIVE  DESCRIPTION  CF  CHANGES 

1  .  TECHNICAL  CHANGES :  None 
2.  SCHEDULE  CHANGES :  Ncne 
3  .  COST  CHANGES :  Ncne 

F.  ( U )  PROGRAM  CCCUMENTATICN:  Several  SDIO  Work  Package  Directives  and  their 
implementing  guidance.  Final  Reports  frcm  various  architecture  studies. 

C-.  !U)  RELATED  ACTIVITIES:  Theatre  Defense  also  appears  as  Project  4  2  in 

Program  Element  0503222C,  Kinetic  Energy  Weapons. 

K.  (U)  OTHER  APPROPRIATION  FUNDS:  None 


•a  U) 


ram  Element:  2S22222C 
itla:  £  vs  tarns  Analysis  Si 

rattle  Management  (U) 


Project  Number:  42 
Budget  Activity:  02 
Advanced  Technology  Development 


I.  (U)  IXTZRUATICNAl  CIOPERATIVS  AGREEMENTS:  MCU's  exist  between  the  United 
States  a.tc  the  Unitad  Kcngdcm,  West  Germany,  Italy,  France,  Japan,  and  .Israel. 

J.  (U)  MI1SSTCNZ  SCHEDULE: 

o  WIST? AC 

Master  Schedule  an  Work  Break  Down  Structure  1Q89 

In  Progress  Beviaw  -3Q89 

Threat  Character! nation  and  Scenarios  3Q89 

Missile  Defense  Definition  and  Measures  of  3Q89 

Effectiveness  Progress  Report  and  Briefing  3Q89 

Cpticn  Study  Plan  4Q89 

In  Progress  Review  1Q90 

Cost  Assessment  1Q90 

Expar ime.nt/Derr.cnstration  Report  1Q90 

Innovation  Report  1Q90 

Final  Report  1Q90 

c  Prototype  Artificial  Discriminator 

In  Progress  Review  1Q89 

In  Progress  Review  4Q89 

Final  Report  4Q89 

o  Man-Machine  Interface 

Project  Start  2Q39 

In  Progress  Review  3Q3 9 

Final  Report  4Q3 9 

o  Theater  Coupling  Task 

Technical  Requirements  Plan  1Q39 

In  Progress  Review  1Q39 

Final  Report  2Q8 9 

c  TMD'AS 

Near  term  Pcst-INF  Architecture  Defined  3Q89 

Technical  Exoeriments  Puroosed  and  Defined  3Q39 


o  Israeli  Test  Bed 

i 

Contract  Award 

Design  cf  Test  Bed  Complete 

Test  Bed  Operational  Capability 

o  Theater  Test  Bed 

UK  Node  Design  Concept 

Award  US  Node  Contract 

Extended  Air  Defense  Test  Bed  Functional 

Des  Lgn 

Huntsville,  AL.  Node  Operational 
Ft  Bliss,  TX.  Node  Operational 
UK  Node  Operational 

Gther  Nodes  Cceraticnal  . 


MSIFIEQ 


FT  1  990/199!  BIENNIAL  RDT5E  DESCRIPTIVE  SUMMARY 

Program  Element. :  35C3223C  Project:  43 

PE  Title:  Systems  Analysis  &  Budget  Activity:  02  Advanced 

Battle  Management  (U)  Technology  Development  { U ) 

A.  (U!  P.ESCUP.CEE :  ($  in  Thousands) 

Project  Title: 

Command  Canter/System  Operation  &  Integration  Functions  (CC/SOI?)  tU) 

FY33  FY3  9  FY90  FY91  To  Total 

Popular  Title:  _ Actua  1  Est  Est  Est  Comp  Program 

3M/C3  Technology  1U) 

54,306  59,000  35,500  103,000  Continuing 


(U)  BRIEF  DESCRIPTION  OF  MISSION  RECUIRRMZNTS  AND  SYSTEM  CAPABILITIES 


(U!  This  project  develops  technologies  required  to  support  responsive, 
reliable,  survivable  CC/SOIF  ballistic  missile  defense.  Five  technology  tasks 
exist: 


(U)  TASK  1.  BATTLE  MANAGEMENT  ALGORITHMS :  Development  of  baotle 
management  algorithms  that  are  responsive  to  the  CC/SOIF  architecture 
requirements  developed  in  the  CC/SOIF  Experimental  Systems  Project. 


(U)  TASK  2.  NETWORK  CONCEPTS:  Development  of  battle  management/C3 
networks  responsive  to  the  CC/SOIF  architecture  requirements  developed  in  the 
CC/SOIF  Experimental  Systems  project. 


(U)  TASK  3.  PROCESSORS:  Development  of  information  processing 
technology,  devices,  and  subsystems  that  are  secure,  high-performance, 
fault-tolerant,  space  qualified,  and  hardened  to  withstand  hostile  environments. 
This  task  also  includes  the  development  of  operating  systems,  executive,  and 
file  management  software  and  firmware  that  is  indigenous  to  the  local  processing 
environment.  This  task  area  responds  to  the  requirement  to  implement  battle 
management  algorithms  and  C3  networks,  as  described  earlier. 


IU)  TASK  4.  COMMUNICATIONS;  Development  of  communications  technology, 
devices  and  subsystems  that  are  secure  and  robust,  to  support 
multi-mcda/multi-media  mission  required  data  rates  for  the  several  alternative 
defensive  architectures,  their  evolutions  and  variations.  This  task  also 
includes  the  development  of  embedded  software  and  hardware  indigenous  to  the 
communications  environment. 

(U)  TASK  5.  SOFTWARE  ENGINEERING:  Creation  of  secure  SDI  Software 

Development  Environments  that  provide  the  capability  to  produce  software  with 
the  requisite  productivity  and  quality.  A.  near  term  capability  is  needed  both 
to  support  the  CC/SOIF  Experimental  Systems  Froject  (though  this  may  be  provided 
by  the  industrial  sector)  and  to  support  a  potential  defensive  system. 


C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  PLANS : 


1.  (U)  FY1933  Acccmolishments : 


(U)  The 
cacabili 


ENCORE  program  to  develop  fault  tolerant  computing 
v  has  completed  the  evaluation  phase. 


c 


Ui  PI 


Project:  43 

Budget  Activity:  02  Advanced 
Technology  Development  (U) 


Program 


2. 


3. 


Element:  0503223C 
y scams  Analysis  & 
act! a  Management  (U) 


c  (U!  Advances  were  made  in  50  GHz  Traveling  Wave  'Tate  Amplifiers. 

c  (U)  The  Distributed  Computing  Design  System  (ECDS)  environment 
contributed  to  the  success  of  the  EV-33  Levels  0  and  1 
experiments. 

(U)  FY1939  Planned  Program: 

o  (Ul  Algorithms:  Pocus  on  developing  tracking  and  discrimination 
algorithms. 

c  (U)  Networks:  Focus  on  communications  security  to  develop 
requirements  and  a  testbed  ( CCMSEC )  for  a  secure  architecture. 

o  (U)  Processor:  Continue  investigating  premising  parallel 

architectures  to  select  the  best  fer  insertion  into  the  CC/SOI? 
Experimental  Program. 

c  C U )  Communications:  Research  is  directed  to  developing  a 

multiple  beam  50  GHz  antenna  to  support  the  system  design  concept. •• 

c  (U)  Software  Engineering:  P.esearch  will  continue  in  developing 
operating  systems  and  compilers  for  parallel  processor 
architectures. 

(U)  FY1993  Planned  Program: 

c  (U)  Previous  efforts  will  lead  to  advanced  performance  in 
areas,  such  as  packet  switching  techniques,  agile  beam 
communications  antennas,  and  adantabla  software  tools  for  imoroved 
productivity. 

c  (U)  Improved  battle  management  algorithms  will  be  delivered, 
evaluated,  and  inserted  into  the  CC/SOIF  Experimental  Program. 

c  (U)  Programming  environments  for  parallel  processors  will  be 
tasted  and  evaluated  for  premising  parallel  processor 
architectures. 

o  ( U 1  Laser  communications  pointing,  acquisition  and  tracking 

advanced  development  model  hardware  will  be  completed  and 
integration  of  a  space-based  laser  communication  subsystem 
prototype  will  commence. 

(U)  FY1 991  Planned  Program: 

c  (U)  Advanced  algorithms  will  be  transitioned  to  the  National  Test 
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Project  Number :  S3 
Budget  Activity:  02  Advanced 
Technology  Development 


c 


-:u> 


- :  u ) 


Materials  Development,  Advanced  Space  System  Hardening 
(ASSH),  LHMZL  Development,  and  Defensive  Shields  Program. 
Nuclear  Hardening:  Necessary  Anaiysis/AGT  for  Disko 
Elm/Mineral  Quarry  UGTs,  C3  Survivability  -  S? 

Propagation,  Eccal  Plane  Array  (PPA)  Hardening,  Advanced 
Energy  Sharing  Development  -  Optics,  Advanced  Component 
Evaluations/Cnaracterizations  -  PPA,  Electronics,  etc. 
Kigh-Pcver  Microwave  !H?M)  and  Neutral  Particle  Beam  (NP3) 
Survivability:  Threat  Environment  Assessment; 
Susceptibility  Measurements;  Se-nsor 
Vulnerability/Hardening. 

Active  Survivability  Technology:  decoys,  ECM/CCM. 
ate  technology  efforts  for  Phase  II  systems  and  threats 
Phase  Il-specific  threat  definition:  DANASAT  force 
numbers;  Soviet  location  and  tracking  capabilities;  ASAT 
homing  capabilities;  E’i,  HFM,  and  NPB  threats. 
Survivability  technologies  for  Phase  II:  HBDI,  ACS,  NPB, 
GB1,  SBL . 


(U)  ?Y  1391  Planned  Program: 

c  1U)  Continue  efforts  from  the  ?Y  1990  Project  to  support  Phase  I 
technology  requirements. 

c  (U)  Address  funding  and/or  technology/ survivability  shortfalls  from 
the  PY  1339/90  Projects. 

o  ( U )  Continue  technology  efforts  for  Phase  II  systems  (HEDI,  AOS, 

NPB,  C-BL,  SBL)  and  defense  suppression  threats  tDSTs:  Phase  I 
plus  EW\  HPM,  NPB). 

c  I’J!  Continue  evaluation  of  radiation  and  electromagnetic  effects  on 
EP.IS  ar.d  C-STS  vehicle  structures  and  electronic  components. 

o  !U>  Undertake  major  ccmpcnent/subsystem  level  validation  test 
program  of  survivability  enhancement. 

c  (U)  Conduct  INSURE  experiments. 

(U)  Project  to  Completion :  This  is  a  continuing  program.  As  Phase  I 
technology  goals  are  realized  in  PY  1991/92  and  these  technologies  are 
infused  into  the  development  program,  the  emphasis  will  gradually  shift 
towards  validation  and  assessment.  Additionally,  the  project  will  begin 
to  address  Phase  II  Elements  technology  needs  to  survive  the  evolving  SDS 
defense  suppression  threat. 


D.  (U)  WORK  PERFORMED  3Y: 

Rockwell  International,  Anaheim,  CA 

TEXTRON  Specialty  Materials,  Inc.,  Boston,  MA 

Computer  Sciences  Corporation,  Inc.,  Falls  Church,  VA 

Nichols  P.esearch  Corp.,  Huntsville,  AL 

ACURZX,  Inc.,  Dayton,  OH 

Air  Force  Space  Division 

Air  Force  Weapons  Laboratory 

Air  Force  Wright  Aeronautical  Laboratory 

United  States  Axmv  Strategic  Defense  Command 
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ram  Element.:  3 5 E 1 2 2 -tC  Project  Number:  50 

itle :  Key  Tecnnclcgi.es  Budget  Activity:  02  Advanced 

Technology  Development 

E.  (U)  COMPARISON  VIZ H  FY  1  939  DESCP.IPT1VE  SUMMARY : 


T-VST  Qy 

Impact  on 

Impact  on 

CHANGE 

Systems  Capabilities 

Impact  on  Schedule 

FY  1390  Cost 

Tech 

None 

None 

None 

Sc'r.d 

None 

None 

None 

Cost 

None 

None 

None 

NARRATIVE  DESCRIPTION  OF  CHANGES  (U) 

(U)  The  Survivability  Project  focus  has  changed  significantly  since 
the  FY  33  Descriptive  Summary  submission.  In  July  1  333  ,  many  of  the 
Survivability  programs  were  transferred  to  program  element  and 
technology  specific  programs.  This  change  was  made  to  ensure  that 
those  responsible  for  specific  technology  or  element  development  also 
be  responsible  for  ensuring  that  it  can  survive.  Therefore,  the  FY  39 
Program  is  oriented  to  developing  unique  and  common  (to  mere  than  one 
element)  survivability  technologies  in  the  areas  of  passive  and  active 
technologies.  At  the  same  time,  the  Survivability  Project  budget  was 
reduced  by  approximately  $40  million  in  FY  39  to  accommodate  fiscal 
reductions . 

1  .  (U)  TECHNICAL  CHANGES:  Assuming  programs  transferred  to  ether  SDIO 
programs  are  funded  and  maintain  the  current  technology  objects,  no 
significant  technical  impacts  will  occur.  Fiscal  reductions  in  the 
those  projects  that  remain  in  the  Survivability  Program  will  be 
accomplished  at  considerably  higher  risk  due  to  funding  restrictions. 

2.  (U'l  SCHEDULE  CHANGES:  None. 

3.  (U)  COST  CHANGES:  None. 

F.  (U )  PRCGP-AM  DOCUMENTATION : 

Survivability  Implementation  Plan 
SDS  Survivability  Demonstration  Study  Plan 
Survivability  Guidelines  Documents  ■  . 

G.  (U)  RELATED  ACTIVITIES: 

Program  Element  050322QC,  SATKA  program 
Program  Element  0603222C,  Kinetic  Energy  Weapons 

Program  Element  G533223C,  System  Analysis,  Battle  Management,  and  C3 

H.  (U)  OTHER  APPROPRIATION  FUNDS:  None 


IQ  FY  83 
3Q  FY  83 
IQ  FY  90 


Project  Number:  50 
Budget  Activity:  02  Advanced 
Technology  Development 


Program  Element:  050322 AC 
PE  Title:  Xey  Technologies 


I.  !U)  iriTERNATICNAL  COOPERATIVE  AGREEMENTS:  None 

(U)  Under  the  umbrella  of  the  Memorandum  of  Understanding  between  the 
SDIO  and  MCD  UK,  tvc  cooperative  programs  are  underway  and  are  antici¬ 
pated  to  continue  through  FY  1990/91.  One  effort  is  conducted  within  a 
survivability  subgroup  of  SCORE  (SDIO  Cooperation  Research  Exchanges), 
the  other  is  a  program  to  fund  unique  laser  optics  technology  capabili¬ 
ties  through  MCD  UX.  Work  is  accomplished  in  a  government  laboratory  and 
through  four  contractors  (CCLI,  Plessev,  Royal  College  Of  Military 
Science,  and  GEC) .  The  program,  begun  in  FY  83  will  continue -through  FY 
91  at  a  cost  of  approximately  $2.2  million. 

J.  (U)  MILESTONE  SCHEDULE: 


Defense  Suppression  Threat  Defined  4Q  FY  88 
System  Level  Survivability  Requirements  3Q  FY  89 
Element  Level  Survivability  Requirements  3Q  FY  89 
Disko  Elm  UGT  *  4Q  FY  89 
Mineral  Quarry  UGT  3Q  FY  90 


Program  Element:  05  :322 4C  (U) 
PE  T'.tl 2:  Kev  Techno lea ies 


Project.  Number:  51  (U) 

Budget  Activity:  02  Advanced 
Technology  Development  (U ) 


A.  (U>  P.ZSCUP.CZS  ($  in  Thousands) 

Project  Title  Lethality  and  Target  Hardening  (LTH) 


FY33 

PY33 

9  * 

r  x  2  «j 

FY9 1 

To 

Total 

Actual 

Est 

Es* 

iSt 

Como 

Prog 

63,641 

62,213 

124,424 

152,123 

Cent 

inuing 

:ular  Name 
LTH  (U) 


;U)  3P.IZF  DZSCP.IPTICN  Or  MISSION  RZCUIEZMEUT  AND  SYSTEM  CAPABILITIES: 


There  are  large  uncertainties  in  cur  knowledge  of  candidate  SDI  weapon  effects. 
This  is  due  to  the  new  physical  principles  and  performance  regimes  of  these 
weapons  and  the  limited  knowledge  we  have  of  the  characteristics  of  strategic 
targets.  Seme  of  the  characteristics  of  these  targets  are  merely  postulated  as 
elements  of  the  retrofit  or  responsive  threat.  The  Lethality  and  Target  Hardening 
(LTH)  project  addresses  the  important  issues  c:  weapon  effectiveness  and 
weapon-target  interaction  signatures  1 observables  1 .  Put  simply,  this  project 
answers  two  questions,  *Vhat  does  it  take  to  kill  the  target?’  and  *Vhat  could  be 
seen  when  the  target  is  hit  or  killed?*  It  is  a  comprehensive  research  program 
that  studies  damage-effects  created  by  SDI  weapon  concepts  and  predicts  the 
corresponding  vulnerability  of  Soviet  targets.  Current  lethality  work  includes 
both  kinetic  energy  weapons  and  directed  energy  weapons  I  lasers  and  particle 
beams).  It  includes  the  study  cf  weapon  ( probe ) -target  interaction  effects  and 
signatures  that  may  be  useful  for  interactive  discrimination  cf  reentry  vehicles 
frem  deccys  and  space  junk.  The  LTH  project  also  studies  material  hardening  from 
the  Soviet  perspective  (hardening  of  offensive  systems).  It  determines  potential 
hardening  levels  and  tests  these  levels  against  SDI  weapons  concepts.  The  basic 
gcai  cf  this  program  is  tc  provide  essential  data  fer  weapon  system  design  such 
that  both  large  "safe-side*  overdesign  and  accidental  catastrophic  underdesign  can 
be  avoided.  As  such,  it  is  a  'high  leverage*  program. 

C.  PROGRAM  ACCOMPLISHMENT  AND  PLANS  (U)  : 

PY  1333  Acccmcl ishments : 


c  tU)  Experiments  tc  compare  radio  frequency  [?.?)  and  induction  (IN)  linear 
accelerator  free  electron  laser  (FED  lethality  have  been  completed.  Analysis  will 
be  complete  in  first  quarter  FY33. 

c  (U)  Lethality  criteria  fer  booster  kills  by  x-ray  lasers  have  been  produced. 

c  (U)  Initial  interactive  discrimination  signatures  for  thermal  lasers  were 
taken  and  results  are  premising. 

c  (Ul  Particle  beam  lethality  was  demonstrated  against  inertial  measurement 
units  and  safing,  arming,  fuzing,  and  firing  ( SAP? )  packages.  A  preliminary 
interactive  discrimination  assessment  was  produced  fer  particle  beam  weapons. 


Project  Nuttier :  51  [U1 

Budget  Activity:  02  Advanced 
Technology  Development  (U) 


Program  Ilemenz:  3533DD4C  (U) 
?E  Title:  Key  Technologies 


c  III)  Initial  lethality  criteria  for  tactical  chemical  and  conventional  warheads 
were  developed. 

c  !U)  Criteria  to  evaluate  kinetic  energy  weapon  lethality  enhancers  has  been 
provided  to  the  KEDI,  ZEIS,  and  S3I  offices. 

?Y  1933  Planned  Procram: 

c  (U)  The  thermal  laser  lethality  program  will  conduct  high  intensity  testing  of 
hardened  materials  and  hardening  concepts,  large  scale  testing  of  hardened 
boosters,  lethality  comparison  of  the  2?  and  induction  LINAC  FZLs,  and  ground 
testing  in  support  of  Zenith  Star  target  development  and  discrimination 
signatures. 


c  ( U )  The  single 
validation  of  inst 
coupling  of  laser 


pulse  laser  lethality  program  will  continue  development  and 
rumentaticn  for  underground  tests,  and  conduct  testing  of  the 
energy  to  targets  cn  the  NOVA  laser. 


c  tU 1  The  neutral  .particle  beam  lethality  program  will  include  testing  of  decoys* 
designed  to  countermeasure  NPB  discrimination,  continuation  of  neutron  return 
signature  testing  and  analysis,  and  assessment  of  the  lethality  cf  NPBs  against 
unhardened  PBVs  and  RVs. 


c  ( U )  The  kinetic  energy  lethality  program  will  encompass  determination  cf  the 
number  of  P.V s  destroyed  by  initiating  energetic  materials  aboard  targeted  P3Vs, 
boosters  or  P.V s,  and  aercthermal/structural  testing  to  define  minimum  lethal 
damage.  Theater  missile  defense  lethality  efforts  will  concentrate  cn  chemical 
and  conventional  warheads. 


FV  1990  Planned  Program: 

c  !U)  The  thermal  laser  lethality  program  will  accomplish  testing  of  high 
irradiance  hardened  materials  and  hardened  boosters,  analyze  and  test  pest  boost 
vehicles,  defense  suppression  weapons  and  decoys,  and  characterize  discrimination 
signatures  of  decoy  materials.  ,  • 

o  ( U 1  The  single  pulse  laser  lethality  program  will  continue  development  and 
validation  cf  diagnostics  for  underground  testing,  and  begin  investigation  of  new 
booster  kill  mechanisms. 


c  !U)  The  neutral  particle  beam  lethality  program  will  complete  bipolar  . 
electronics  and  structural  failure  criteria,  continue  work  cn  the  safing,  arming, 
fuzing,  and  firing  package  in  RVs,  and  provide  discrimination  criteria  for 
the  moderate  (13%)  decoy. 


Project  Number:  51  ,'U) 
Budget  Activity:  02  Advanced 
Tachnclcgy  Development  (U) 


Program  Eleme.no:  0S23224C  (U! 
PE  Title:  Key  Technologies 


c  (U)  The  kinetic  energy  lethality  program  will  validate  criteria  for 
lightweight  membrane  enhancers,  continue  work  on  vaporization  from  high  velocity 
impacts  and  aerctheraal/structurai  (ATS!  kill  mechanisms,  provide  final  mission 
kill  criteria  for  chemical  TMD  targets,  and  continue  to  support  HEDI/EP.IS  flight 
tests . 

FT  1391  Planned  Prccram: 

o  (U)  In  the  thermal  laser  lethality  program,  complete  the  large  scale  testing  of 
hardened  solid  boosters,  and  begin  large  scale  testing  of  hardened  PBV  and  defense 
suppression  weapons. 

c  (U)  In  the  single  pulse  laser  lethality  program,  validate  lethality  effects  in 
veaccn  environments,  and  upgrade  lethality  criteria  utilizing  simulations  based  on 
the  results  of  weapon  environment  testing. 

c  !U)  In  the  neutral  particle  beam  lethality  effort,  begin  testing  of  advanced 
electronics,  investigate  use  cf  ether  beam  particles  [i.e.  lithium,  deuterium)  and 
begi.n  work  on  light  decoy  discrimination  countermeasures. 

c  (U)  In  the  kinetic  energy  lethality  program,  continue  work  on  vaporization  and 
ATS  kill  mechanisms,  continue  assessment  of  hard  kill  of  chemical  targets  and 
begin  nuclear  targets  for  TMD  lethality.  We  also  plan  to  participate  in  the 
scheduled  EP.IS/HEDI  flight  tests  to  validate  algorithms  and  provide  an  independent 
assessment  to  SDIO,  and  to  provide  lethality  support  to  the  TMD  Invite  Shew  and 
Test  Program. 

PECC-PAM  TO  CCMPLSTICN  (U)  :  This  is  a  continuing  program. 

D.  (U)  WORX  PERFORMED  BY: 

The  Defense  Nuclear  Agency  (DNA)is  the  executing  agent.  The  individual  managers 
are  located  in  DNA,  and  in  the  U.S.  Army  Strategic  Defense  Command,  the  U.S.  Air 
Force  Weapons  Laboratory,  and  the  U.S.  Air  Force  Armaments  Test  Laboratory.  Other 
government  organizations  include  the  U.S.  Air  Force  Wright  Aeronautical 
Laboratory,  the  DcD  High  Energy  Laser  Systems  Test  Facility,  the  Los  Alamcs 
National  Laboratory,  the  Lawrence  Livermore  National  Laboratory,  the  Sandia 
National  Laboratory,  the  Brcckhaven  National  Laboratory  and  the  Battelle  National 
Laboratory.  Principal  contractors  include  Lockheed  Missiles  SI  Space  Corp., 
Sunnyvale,  CA,  McDonnell  Douglas  Astronautics  Ccrp.,  Huntington  3each,  CA,  TRW, 
Inc.,  Redondo  Beach,  CA,  Westinghcuse,  Inc.,  Pittsburgh,  FA,  Kaman  Sciences  Ccrp., 
Colorado  Springs,  CO,  Acurex,  Inc.,  Dayton,  Ohio,  and  General  Research  Corp., 

Santa  Barbara,  CA. 


UHCiiSSIFIEQ 


Program  Element:  C  5  3  3  2  2  4C  CU 1 
PE  Title:  Key  Technologies 


Project  Number:  51  (U) 
Budget  Activity:  02  Advanced 
Technology  Development  (U) 


E.  1 U )  COMPARISON  WITH  7739  DESCRIPTIVE  SUMMARY: 

T??!  Or  Impact  on 

CHANGE  Impact  cn  Systems  Capabilities  Impact  cn  Schedule  PY  1990  Cost 

Tech  De-v.pt  imi  ted  NM  N/A 

Schd  M/A  N/A  N/A 

Cost  N/A  N/A  N/A 

113)  Narrative  Description  cf  Changes: 

1-  (U)  TECHNICAL  CHANGES :  Current  fcilcv-cn  SDS  systems  will  net  be 

optimized  for  lethality.  Lethality  cf  innovative  systems  will  not 
be  addressed. 

2.  CU)  SCHEDULE  CHANGES :  Phase  I  SDS  milestones  will  be  met,  however, 

fcilcv-cn  SDS  milestones  will  be  supported  by  ncn-cptimal  lethality 
criteria. 

3.  (U)  CGST  CHANGES:  Individual  efforts  have  been  delayed  to  conform  to 

the  reduced  funds  accrcoriated  for  FY  89. 

*  *  *  •  , 

7 ■  (U)  PROGRAM  DCCJMENTATICN :  Technical  Requirements  Document  (TRD)  -  1988 

Lethality  Assessment  documents  (1985  and  19371 

C-.  (U1  RELATED  ACTIVITIES:  This  project  conducts  analyses  and  experiments  to 

produce  essential  data  fer  decisions  on  weapons,  sensors,  and  SDS  architectures 
that  must  be  made  in  SDI  Program  Elements  0603220C,  Sensors;  0603221C,  Kinetic 
Energy  Weapons;  0503222C,  Directed  Energy  Weapons;  and  0603223C,  Systems  Analysis, 
Battle  Management,  and  C3. 

H.  1U1  OTHER  APPROPRIATION  FUNDS:  None 

I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  None 

J .  MILESTONE  SCHEDULE  ( U ) : 


CW  Laser  Lethality  (Ul:  ,  ■ 

(U)  -  Provide  CW  laser  lethality  data  for  hardened  solid  ICBMs. 

(U)  -  Provide  CW  laser  lethality  data  for  fast  burn  solid  booster. 

Single  Pulse  Laser  Lethality  (U): 

(U)  -  Validate  lethality  potential 


4Q  FY  91 
2Q  FY  90 


4Q  FY  91 


Particle  Beam  Lethality  (U) : 

(U)  -  Test  moderate  Decoy  signature  for  interactive  discrimination.  3Q  FY  89 

( U )  -  Complete  development  cf  lethality  criteria  for  baseline  targets.  4Q  FY  90 

(U)  -  Complete  development  cf  lethality  criteria  for  retrofit  3Q  FY  91 

hardened  targets. 

(U)  -  Complete  development  of  let.nality  criteria  for  interactive  3Q  FY  92 

discrimination  of  light  and  heavy  decoys. 

(U)  -  Complete  development  cf  lethality  criteria  for  responsively  3Q  FY  93 


Project  Number:  51  ( U ) 
Budget  Activity:  02  Advanced 
Technology  Development  (U) 


Program  Element:  0S33224C  IU) 
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hardened  targets. 


Kinetic  Energy  Weapons  Lethality  (U) : 

(U)  -  Complete  experiments  with  high  velocity  membrane  enhancer.  3Q  ?Y  90 
(U)  -  Complete  propellant  initiation  experiment.  3Q  FY  39 
(U)  -  Complete  Aercthermal/Structural  Kill  Reentry  Experiment  1 2.  3Q  FY  90 
( U )  -  Complete  lethality  criteria  for  direct  kill.  3Q  FY  9  2 


Repetitively  Pulsed  Laser  Lethality  (U): 

(U)  -  Provide  assessment  of  RF  and  Induction  LINAC  lethality  2 Q  FY  39 
(U)  -  Provide  initial  assessment  of  innovative  hardening  materials.  4Q  FY  90 
(U)  -  .Provide  .lethality  criteria  for  responsive  target  designs.  2Q  FY  91 


FY  1392/1931  BIENNIAL  RDTiE  DESCRIPTIVE  SUMMARY 


Pregram  Element:  0633224C  (U) 
PE  Title;  Key  Technologies  (U) 


A.  (U)  RESOURCES  ($  in  Thousands) 

Project  Title  Power  and  Power  Conditioning 


Project  Number:  52  (U) 

Budget  Activity  02  Advanced 
Technology  Development  (U) 


Pcnular  Name 


PY33  PY33  ?Y30  FY  91  To  Total 

Actual  Actual  Estimate  Estimate  Complete  Program 

97,204  99,509  205,295  23o,979  Continuing  Continuing 


3.  { U 1  3RIEF  DESCRIPTION  CF  MISSION  RSCUI3ZMENT  AND  SYSTEM  CAPABILITIES: 

(U)  The  Power  program  was  established  to  develop  power  generation  and  conditioning 
technologies  capable  of  producing  large  quantities  of  specially  conditioned  elec¬ 
trical  power  required  by  advanced  kinetic/directed  energy  weapons  and  space-based 
surveillance  and  3M/C3  systems.  Power  requirements  for  the  various  SDIO  payloads 
are  divided  into  two  broad  categories:  !l)  baselcad  power  for  surveillance,  commu¬ 
nication  and  housekeeping  applications;  (2)  burst  power  for  weapons  and  discrimi¬ 
nation  operation,  and  periodic  tasting.  General  catagcries  in  the  program  include 
'caseload  power,  multimecawatt  technology,  pulse  power  conditioning,  and  assessment 
and  analysis. 

C.  CU)  PROGRAM  ACCOMPLISHMENTS  AND  PLANS: 


( U )  FY 3 3  Accomplishments; 

!'J)  System  Design  Review  cf  the  SP-100  Ground  Engineering  System  ! GES )  conducted. 
The  fuel  production  facility  at  LANL  was  qualified  and  fuel  shipped  to  Hanford  for 
assembly  into  the  Nuclear  Assembly  Test  (NAT)  unit. 

(U)  Six  Nuclear  Multimegawatt  (MMW)  concept  development  studies  initiated.  Tech¬ 
nology  support  efforts  at  selected  National  Laboratories. 

(U)  Dcwnselecticn  to  perform  technology  assessments  and  critical  experiments  to 
determine  viability  cf  MKD  as  space-based  power  system. 

(U)  Major  advances  in  RF  tube  and  solid  state  technologies:  Tested  the  first  high 
power  (500  kW)  Xlvstrcde,  and  a  300  W  Static  Induction  Transistor  (SIT). 

(U)  Four  contracts  were  initiated  to  begin  the  development  of  a  Survivable  Solar 
Power  (SUPER)  subsystem. 

(U)  Validation  cf  fuel  ceil  electrochemistries  for  lightweight,  high  power  module 
demonstration. 

(U)  Initiation  cf  the  Superconducting  Magnetic  Energy  Storage  (SMES!  program 
to  conduct  competitive  design  studies  for  an  Engineering  Test  Model  (ETM). 

(U)  FY39  Prccram  Plan; 

(U)  Dcwnselect  to  two  Nuclear  MMV  three-year  detailed  concept  development  and  pre¬ 
liminary  design  efforts. 

( U )  The  SMES  ETM  site  recommendations  to  be  reviewed  and  accepted  for  each  team. 
Testing  of  critical  components  and  technologies  will  continue. 

( UJ  Continue  RF  technology  development;  Integrate  425  MHz  SIT's  to  develop  a  50  kV 
amplifier  package.  Develop  higher  power  Rf  tubes. 

(U)  Laser  and  radiation  hardness  tests  will  be  completed  c.n  the  Survivable  Con¬ 
centrator  Photovoltaic  Array  (SCCPA)  cr  car  arts . 

m,ni  mm _ 
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(U)  High  cover  density  fuel  cell  and  cattery  demonstrations  of  £3  kW  modules  will 
occur,  with  scalability  to  MMi  applications. 

(U)  Multiple  contracts  will  be  initiated  for  the  design  and  construction  of  an‘NP3 
power  system  to  demonstrate  feasibility  and  technology  readiness. 


(U) 


"Y3 3  Prooram  Plan: 


(u)  Dcvnselecticn  to  a  single  SMES  contractor  to  build  the  BTM  demonstration  unit. 
(U)  Analyses  cf  high  power  systems  in  the  space  environment  completed. 

(U)  Dcvnselecticn  for  construction  of  the  dem/val  MHD  unit. 

(U)  Complete  20  Mi  superconducting  generator  full  prime  power  tests. 

CU 1  SCCPA  design/develcpment  completed. 

(U)  Pabricaticn  and  test  of  the  43  Mi  high  voltage  alternator  rotor. 

(U)  FY91  Program  Plan: 

(U!  Construction  c:  the  SMES  demonstration  unit  will  begin. 

C U )  Nuclear  MMW  detailed  concept  and  preliminary  design  work  will  continue. 

(U)  Continue  SCCPA  flight  demonstration  module  for  anticipated  FY1992  launch. 

(U)  Demonstration  c:  53  k'i  battery  and  fuel  ceil  modules. 

(U)  Dcvnselects  for  construction  of  the  NPB  power  system  demo. 

(Ul  Dcvnselects  fcr  SUPS?,  final  design  and  critical  component  testing. 

(U)  Complete  testing  cf  40  Mi  high  voltage  hyperconducting  alternator. 


CU) 


:ram  to  Correlation: 


{ U i  This  is  a  continuing  program.  As  technology  feasibility  is  established,  a 
transition  will  be  made  from  a  large  number  cf  small  technology  efforts  to  a  small 
number  c:  high  power  system  demonstration  programs  to  verify  the  feasibility  and 
technology  readiness  for  SDIO  continuous  and  burst  power  requirements.- 


D.  (U>  WORK  PERFORMED  BY: 


(U)  There  are  14  Work  Package  Directives  (WFD)  within  the  Power  program.  The 
Department  cf  Energy:  SP-100  Ground  Engineering  System  and  Nuclear  Multimegawatt 
programs.  Lcs  Alamos  National  Laboratory:  E?  Technology.  NASA  Lewis  Research  Cen¬ 
ter:  Space  Environment  Modeling.  The  Air  Force  Wright  Aeronautical  Laboratory: 
Advanced  Solar  and  Non-Nuclear  Multimegawatt,  Fewer  Technologies.  The  Defense 
Nuclear  Agency:  Pulse  Power  and  Power  Conditioning  and  SMES.  The  Army  Strategic 
Defense  Command:  Neutral  Particle  Beam  Fewer  System  Demonstrator. 

(U)  Principal  industrial  contractors  include:  General  Electric,  Valley  Forge,  PA; 
Ebascc,  New  York,  NY;  Bechtel,  San  Francisco,  CA;  Hughes  Aircraft,  Terrance,  CA; 
and  UTC,  South  Windsor,  CT. 


Program  Element:  35032240  (U )  Project  Number:  52  (U) 

PE  Title:  Key  Technologies  (U!  Budget  Activity  02  Advanced 

Technology  Development  (U) 


E.  (U)  CCMPAP.ISCN  WITH  FY39  DESCRIPTIVE  SUMMARY: 


TYPE  OF 
CHANGE 

Imp a cr  on  Systems  Capabilities 

Impact  on  Schedule 

Impact  on 

FY  1990  Cost 

Tech 

N/A 

N/A 

N/A 

Schd 

N/A 

N/A 

Increased 

Cost 

Reduced 

Delayed 

N/A 

(U)  Because  of  SDIO  budget  cuts,  the  SP- 100  Ground  Engineering  System  ( GES )  has 
been  slewed,  delaying  full-scale  demonstration  of  the  GES  and  flight 
demonstration.  SP-130  is  considered  the  principal  baselcad  power  source  for  SDIO 
Phase  II  missions. 

(U!  Because  of  SDIO  budget  cuts,  the  demonstration  cf  the  SMSS  STM  has  been 
rescheduled  to  1394. 

;u)  The  HP 3  Power  System  Demonstrator  has  rescheduled  its  start  date  to  ?Y33  due 
to  unexpected  difficulties  in  the  Army  procurement  process. 

NARRATIVE  DESCRIPTION  O?  CHANGES 

1.  TECHNICAL  CHANGES:  None. 

2.  SCHEDULE  CHANGES :  Flight  demonstration  cf  SP-100  has  had  to  be 
rescheduled  tc  the  mid  199Q's.  Demonstration  cf  the  SMES  ETM  has  also  been 
rescheduled  tc  1994.  SMES  is  a  potential  option  to  power  ground-based  lasers. 

3.  COST  CHANGES:  The  total  contribution  from  the  three  funding  agencies 
(DcD-SDIO,  NASA,  CCE1  fer  SP-100  originally  programed  at  $100  M  has  been  reduced. 
Major  program  restructuring  in  FY39  and  FY90  will  increase  total  program  cost. 

F.  (U)  PROGRAM  DOCUMENTATION: 

o  (U)  Power  Source  and  Power  Conditioning  Subsystems  Requirements  Guidelines, 
Sandia  National  Laboratory,  Draft  1933. 

c  (U)  The  Effect  cf  Operating  Temperature  on  Open  MMW  Space  Power  Systems, 
SAND35-1313,  Sandia  National  Laboratory. 

G.  ( U 1  RELATED  ACTIVITIES:  This  project  provides  essential  data  for  decisions  on 
weapons,  sensors,  and  strategic  defense  system  architectures  funded  in: 

o  (U)  Program  Element  0603220C,  Surveilance,  Acquisition,  Tracking  and  Kill 
Assessment. 

c  (U)  Program  Element  050321 1C,  Directed  Energy  Weapons, 
o  (U)  Program  Element  0503222C,  Kinetic  Energy  Weapons, 
o  (U>  Program  Element  0603223C,  Systems  Analysis,  Battle  Management,  and 
Command,  Control  and  Communications . 


H.  (U)  OTHER  APPROPRIATION  FUNDS:  None 


Program  Elemer.-:  3 5 33 2 2 4C  !U)  Project  Number:  52  t U > 

PE  Title:  Key  Technologies  (U)  Budget  Activity  02  Advanced 

Technology  Development  tU) 


(U)  INTEPTIATICNAL  CDCPE3ATIVZ  AGHZZMZNTS: 


c  !'J)  Ansaldc,  Genoa,  Italy:  $55X  with  ECE  as  agent  to  investigate  a  gas 
core  nuclear  reactor  for  an  MHD  system;  $52QX  contract  with  the  Air  Force  as  agent 
to  develop  inductive  energy  storage  capabilities;  $20K  contract  with  to  develop 
current,  leads  for  the  SMES  program. 

c  { U )  Sclmecs,  Beer  Sheva,  Israel:  $15 OX  with  DOE  as  agent  to  assess  the 
feasibility  of  Cesium  removal  from  an  MHD  exhaust. 

c  (U)  Thomson  CSF,  Bcnlcgue-Billaucourt  Sedex,  France:’  $S0QX  contract,  Los 
Alamos  National  Laboratory  as  agent  to  improve  3?  accelerator  performance. 

c  (U)  English  Electric  Valve,  Chelmsford,  England:  $1,100K  contract  with  the 
Defense  Nuclear  Agency  as  agent  for  Megawatt  average  power  thyratrons. 

c  (TJ)  SDIC/SLXT  has  established  a  cooperative  technology  exchange  effort  with 
the  United  Kingdom  Ministry  of  Defense  to  discuss  pcver/pcwer  conditioning 
technological  advances. 

J.  (U)  MILESTONE  SCHEDULE: 


(U)  SP-100 

Begin  Fabrication  of  X2ES 
Begin  P.eactor  Tasting 

Complete  P.eactor  Testing,  Design  Verification 
(U)  Advanced  Solar 

SUEZ?.  Concept  selection 
SCCPA  Development  Complete 
SUPZP.  Test/Develcpment  Complete 
I U )  Nuclear  MMV 

Evaluate  Pre-Ccncepts/Dcwnselect  to  2  Concepts 
Dcvnseiect  to  one  MMW  Concept 
(U)  SMES 

Final  dcvnselect/3egin  ETM  Construction 
ETM  Construction  Completed 
Test  and  Evaluation 
(U)  NP3  Power  System  Demo 

3  Preliminary  Design  Contracts  Awarded 
Initiate  Hardware  Development  and  Fabrication 
Hardware  Testing  Ccmplete/Deiivery 


FY  1990 
FY  1993 
FY  199  4 

FY  1939 
FY  1993 
FY  1992 

FY  1939 
FY  1993 


FY  1990 
FY  1993 
FY  1994 


FY  1939 
FY  1991 
FY  1994 


FY  1993/91  BIENNIAL  RDT&Z  DESCRIPTIVE  SUMMARY 


Program  Element:  063322 -1C  Project:  53 

?Z  Title:  Pay  Technologies  Budget  Activity:  02  Advanced 

Prajjct  Title:  Space  Transportation  Technology  Development 


Picture/Schematic :  See  Next  Page 


Popular  Name:  Advanced  Launch  System 


A.  (U)  SCHEDULE / BUDGET  INFORMATION  !$  in  Thousands): 


kszsnaEHHi 

?Y  33 

FY  39 

FY  90 

FY  91 

TO  COMPLETE 

Program 

Milestones 

M/S  0 

9/33 

- 

M/S  I 
2CFY90 

- 

M/S  II  &  III 
FY92  &  93 

Engineering 

Milestones 

SDR- 3/33 

DELTA  SDR 
3QFY39 

PDR- 

3QFY90 

JDDR-JBD 

TSZ 

Milestones 

- 

TEMP 

T3D 

TED 

TED 

Contract 

Milestones 

PHASE  II 
12/33 

FSD /PHASE  III 
1QFY93 

BUEC-ZT 

FY  33 

FY  89 

FY  90 

FY  91 

Prcg  Total 

Major 

Contract 

3,000 

32,700 

70,000 

74,750 

Continuing 

Support 

Contract 

(TECH) 

61  ,500 

4,500 

44,500 

.f 

69,500 

Continuing 

JPO/Gther 

10,500 

17,800 

10,309 

10,500 

Continuing 

NASA 

"" 

95,500** 

— 

"* 

Continuing 

Total 

79,553 

151,500 

124,309* 

154,750* 

Continuing 

*  USA?  provides  additional  funding  FY90  and  fceyond. 
Diract  transfer  to  NASA;  congressional  fence. 


A  * 
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2.  (U)  BRIE?  DESCRIPTION  0?  MISSION  5SCUI5SMZNT  AND  SYSTEM  CAPABILITIES: 

(U)  Recent.  launch  failures,  an  outdated  space  transportation  technology  base, 
diminished  launch  capacity,  and  high  space  trans-pcrtatica  costs  have  seriously 
undermined  America's  ability  to  access  space.  To  economically  meet  the  growing 
soace  launch  requirements  of  the  1990s  and  beyond,  a  system  is  needed  which  will 
crcvide  lev  cost,  reliable,  high  capacity,  and  operationally  flexible  access  to 
soace.  The  objective  of  the  Advanced  Launch  System  (ALS)  is  to  define  a  system 
which  is  capable  of  satisfying  the  launch  requirements  of  all  users,  including 
CCD,  NASA,  civil  and  scientific  sectors,  by  the  turn  of  the  century  with  a  goal 
of  a  ten-fold  reduction  in  the  cost  to  deliver  cargo  to  lew  earth  orbit  as 
compared  to  the  present  day  cost  of  the  Titan  IV.  The  payload  capacity  of  the 
ALS  will  be  determined  at  the  ALS  Defense  Acquisition  Beard  Milestone  I  Review 
currently  scheduled  for  2QFY9Q.  However,  the  ALS  must  have  the  ability,  either 
initially  cr  through  clearly  defined  engineering  growth,  to  deliver  payloads  of 
1  00,000  kg  to  a  30x1  50  nmi,  23.5  degree  reference  orbit.  Also,  tie  ALS  must  be 
able  to  meet  potential  expanded  mission  models  cf  ever  1M  kg  by  the  early  2000s. 
Beginning  in  ?Y  90,  this  program  will  also  include  funding  for  cn-orbit  vehicle 
and  technology  development  required  for  future  deployments. 

C.  IU>  PRCC-RAM  ACCOMPLISHMENTS  AND  PLANS : 

(U)  PY  1938  Accomplishments: 

c  Midterm  Design  Review  A/33. 

c  System  Design  Review  5/33. 

c  DA2  M/S  0  complete  9/33. 

c  Phase  I  Complete  9/33 — Concept  Definition. 

c  Propulsion  facilities  begin  refurbishment 
fer  ALS  engine  tests. 

(U)  FY  1  93  9  PLANNED  Pr.CGP.AM: 

c  Phase  II,  Concept  Validation,  will  continue  with  emphasis  on  hardware 
validation  cf  the  system,  core  engine,  and  booster  engine  (meter). 

c  Increased  emphasis  on  following  technologies:  lew  cost  L0X/H3  engine,  lew 
cost  clean  solids,  expert  system  applications,  vehicle  health  monitoring, 
cryogenic  tanks,  ground  operations,  and  manufacturing  technology. 

c  Preliminary  design  of  the  components  cf  the  LOX/H2  engine  should  be 
completed  in  mid  FY33,  components  of  the  vehicle  health  monitoring  system  should 
be  defined  mid  FY39,  manufacturing  process  demonstration  should  occur  lata  FY89 
and  improved  formulations  for  solid  propellants  should  occur  in  late  FY39. 

(U>  FY  1990  PLANNED  PROGRAM: 

c  Continue  FY1939  efforts  leading  to  DAB  Milestone  I  decision,  2QFY90. 

c  Definition  cf  cn-crbit  space  operations  requirements. 

HOT 
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IU)  FY  1991  PLANNED  PROGRAM: 

c  Technology  Demonstrations  completed  4QFY91  . 
c  Improved  manufacturing  processes  —  4QFY91 . 
c  Cr.-crhit  operations  technology  development. 

! U )  Program  Plan  to  Completion: 

c  CAB  Milestone  II  3QFY92 
c  PSD  GO  AHEAD  1QFY93 
c  CD?,  is  planned  for  4QFY94 
o  ILC  is  planned  for  FY1998 
c  ICC  is  planned  for  FY2Q00 

D.  (U)  VCP.K  PEPJ05MED  3Y: 

( U )  For  Phase  II,  Concept  Validation,  the  three  contractors  will  be  Boeing, 
Seatnle,  Wash.,  General  Dynamics  Space  Systems  Group,  Ban  Diego,  CA,  and  Martin 
Marietta  Astronautics  Group,  Denver, CO.  Each  contractor  is  responsible  for  spe¬ 
cific  technology  demonstrations.  Another  open  competition  .will  be  held  for 
Phase  III,  Full-Scale  Development. 

(U)  Daily  management  of  the  ALS  program  is  performed  through  a  joint  DCD/NASA 
AES  Program  Office.  The  Program  Office  makes  the  best  use  cf  both  CCD  and  NASA 
expertise  and  facilities.  AES  SPO  is  headed  by  a  Pregram  Manager  (PM)  appointed 
tv  the  CCD.  The  Ceoutv  PM  was  acccinted  by  NASA. 

(U)  AES  technology  spin-effs  are  encouraged  to  be  incorporated  in  existing 
launch  systems.  However,  the  benefiting  launch  system  will  have  to  absorb  the 
costs  associated  with  the  spin-offs. 

(U)  Propulsion  related  technology  developments  are  managed  by  NASA's  Marshall 
Space  Flight  Center  (MSFC)  with  the  work  being  performed  by  contractors,  MSFC, 
Stennis  Space  Center,  and  Air  Force  Astronautics  Laboratories. 


E.  ( U ) 

COMPARISON  WITH  FY  1  939  DESCRIPTIVE  SUMMARY: 

CHANGE 

IMPACT  OF  CHANGES 

SYSTEM  CAPABILITIES  SCHEDULE 

FY  93 

COST 

TECH 

- 

- 

- 

SCKED 

ICC  Slips  to  FY20Q0 

T2D 

T3D 

COST 

No  current  funding 
fer  FSD 

1USSIFIED 


a* 
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1  .  !U)  TECHNICAL  CHANGES:  NCNE 

2.  IU)  SCHEDULE  OjANGZS:  Program  is  currently  funded  only  through  Phase 
II,  Concept  Validation.  Lack  of  funding  fcr  PSD  and  production  means  that  the 
ICC  will  slip  to  20 CO  as  currently  planned,  required  funding  fcr  PSD  and 
Production  is  T3D. 

3.  iU)  COST  CHANGES:  NONE 

?.  (U)  PP.CGPAM  DOCUMENTATION: 

c  Statement  of  Need  3/38 

0  Mission  Need  Statement  11/33 

C>.  (U)  BELATED  ACTIVITIES : 

c  ALS  program  is  a  joint  CCD/NASA  effort. 

c  Joint  use  of  CCD  and  NASA  expertise  and  facilities. 

c  Air  Force  provides  matching  funding  beginning  in  FY90. 

c  Technology  programs  are  coordinated  between  the  SDIO  and 

ether  CCD  and  NASA  agencies  including  the  National 

to  oreciude  dedication  of  effort. 

«  * 


H. 

IU) 

CTKE?.  A_-PF.CPF.IA.TIGN  FUNDS: 

:  None 

I  . 

(  U  ) 

INTZF.NA.T ZONAL.  COOPERATIVE 

A.C-P.EEMZNTS ;  None 

J. 

(U) 

TZST  AND  EVALUATION  DATA: 

Test  and  Evaluation  Plan  completed  and  in 

ser 

vice 

coordination. 

FY  1353/1991  BIENNIAL  PXTSZ  DZSCP.IPTIVZ  SUMMARY 

Program  Element :  05331240  Project  Number:  54 

?E  Title:  Key  Technologies  Budget  Activity:  02  Advanced 

Technology  Development 


A.  (UJ  P-ISCUP.CES:  ($  in  Thousands) 


Frc-iect  Title:  Materials  and  Str1 

uctures 

FY33 

Pcoular  Name  Actual 

FY39 

Estimate 

FY30 

Estimate 

FY91 

Estimate 

To  Total 
Como  Proa 

Materials  S  Structures  24,390 

30,731 

63,423 

38,061 

Continuing 

3.  (U)  BP.IEF  EESCF.IFTICN  OF  MISSION  3EQUIHSMZ.NT  AND  S’/STEM  CAP-ABILITIES : 

The  Materials  and  Structures  (MSS  Project)  conducts  research  in  lightweight 
structural  materials,  high  temperature  superconductivity,  tribological,  power 
and  optical  system  materials,  and  lightweight  structures.  This  work  addresses 
the  need  for  enabling  advances  in  MSS  technology  to  support  SDS  requirements. 

The  project  is  focusing  on  critical  path  technologies  that  have  multiple  SDI 
systems  applications  and  serve  both  PHASE  I  system  needs  and  provides  support 
for  advanced  mission  capabilities. 

C.  (Ul  EF.OGHAM  ACCOMPLISHMENTS  AND  PLANS: 

FY  1933  Accomplishments: 

c  (Ul  A  materials  experiment  to  measure  space  environmental  effects  has 
been  mounted  on  the  Delta  Star  payload  to  be  launched  in  FY39.  This  pioneering 
experiment  will  provide  the  first  U.S.  telemetered  materials  data  from  space. 

o  ( LT )  Structural  damping  materials  developed  as  a  part  of  PACGSS 
experiment  activity  have  been  applied  to  the  SME  spacecraft  to  reduce  vibrations 
during  launch  to  acceptable  levels. 

c  (Ul  P.eliable  deposition  cf  thin  films  of  High  Temperature 
Superconductivity  (HTS1  material  has  been  achieved.  This  important  result 
provides  the  basis  for  scaling  thin  HTS  films  to  large  area  applications. 

c  (Ul  Graphite/aluminum  tubes  and  discontinuous  SiC/aluminum  end  fittings 
have  been  fabricated  and  assembled  into  a  representative  space  truss  structure 
enabling  the  structural  stiffness  required  for  SDI  space  platforms. 

c  (U)  The  allowable  stress  in  HEDI  windows  has  been  doubled  by  using  non- 
contact  ion  polishing  and  ion  implantation,  increasing  reliability. 

FY  1939  Planned  Frccram: 

c  (U)  Continuing  advances  in  each  cf  the  six  MSS  major  technology  areas. 
The  research  is  structured  to  provide  a  balanced  effort  between  PHASE  I  and 
fcllcw-cn  phase  system  requirements. 
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o  (U)  Continued  studies  cf  space  applicable  ultra-lew  friction  lubricants 
and  bearing  materials  will  include  demonstration  of  tribological  material 
advances  in  a  precision  sensor  gimbal  representative  cf  system  needs. 

c  !U5  Environmentally  stable  baffle  materials  and  methods  for  coating  KZDI 
windows  with  protective  diamond  coatings  will  be  emphasized. 

c  tU 1  Data  on  atomic  oxygen  effects  in  low  earth  erbit  telemetered  from 
Delta  Star  will  be  assessed  and  distributed  for  review. 

o  (U!  Lightweight  structural  composites  development  will  include  tests  cf 
an  interceptor  kill  vehicle  and  platform  truss  for  strength,  stiffness  and 
dynamic  response.  A  lightweight  thermal  radiator  panel  will  also  be  fabricated 
and  tested.  Fabrication  cf  tubes  and  sheets  in  gauges,  sizes  and  shapes 
ultimately  required  fer  SDS  systems  will  be  emphasized. 

c  ! U )  Contracts  to  industry,  laboratory  and  university  teams  for  HTS 
materials  processing  and  development  of  procf-of-concept  components  such  as  13 
detectors,  35  cavities  and  millimeter  wave  components  for  phased  array  antennas 
will  be  continued. 

FY  1990  Planned  Program: 

o  (U)  Technology  insertion  activities  related  tc  Phase  I  systems  will  be 
aggressively  pursued  while  continuing  long  lead  technology  advancements  for  the 
follcw-cn  phases. 

o  (U)  Test  bed  demonstrations  necessary  to  achieve  transfer  of  structural 
and  tri'ccicgica!  materials  advances  to  space  sensor  and  weapon  platforms  will  be 
continued.  In  addition  to  tests  smarted  in  FY  1939,  demonstrations  are  planned 
cf  advanced  composites  and  advanced  tribological  materials.  A  new  activity  will 
also  be  started  to  develop  and  demonstrate  ultra-lew  'neat  leak  materials  for 
long  term  crycgen  storage  in  space. 

o  (U)  Development  cf  HTS  devices  will  increase  emphasis  cn  design  of 
prccf-cf-ccncept  components  for  SDI  systems.  Process  development  cf  thin  films 
and  high  current  conductor  fabrication. 

o  (U)  Development  of  hardened  baffle  materials  and  advanced  structural 
ccmpcsitas  for  ground  based  interceptors  will  continue.  Expanded  and  acceler¬ 
ated  materials  activities  related  to  kill  vehicle  thermal  control  will  emphasize 
heat  shields  and  window  cooling. 

c  !U)  A  cooperative  program  will  be  initiated  with  NASA  tc  develop  durable 
space  materials  with  emphasis  on  tests  using  above  ground  test  facilities  to 
simulate  the  space  environment. 
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FY  1931  Planned  Program: 

c  (U)  Lightweight  thermal  radiators,  surveillance  sensor  gimbals  using 
long-life  tribcmaterials,  KKV  structures,  and  precision  platform  ground 
technology  demonstrations  will  be  continued  in  support  cf  £31,  3 STS,  Z2IS,  .SSTS, 
NPB,  £21,  and  ether  STS  systems. 

c  v U 1  MSS  expects  to  be  substantial  participant  in  the  NPB,  SSTS  and  SSL 
flight  demonstration  programs,  instrumenting  the  spacecraft  for  measuring 
performance  and  integrating  space  materials  experiments.  The  M&S  Space 
Znvirontal  Zffects  Program  will  be  initiating  procurement  cf  a  dedicated  MEO 
flight  experiment  to  measure  on-erbit  performance  of  materials  and  coating 
critical  to  ST'S. 

c  !U)  Procf-cf-concept  tests  cf  an  experimental  HTS  2x2  IZ  FRA  detector 
with  associated  on-array  electronics  and  a  ?.?  cavity  will  be  completed. 

c  (U)  An  on-going  activity  will  be  continued  to  develop  manufacturing 
methods  including  materials  process  scale-up  and  fabrication  techniques  to 
assure  acceptance  of  advanced  structural  composites  by  STI  system  designers. 

Program  to  Completion:  !U)  The  M&S  project  in  FY  9  2  and  beyond  will  take  to 
completion  all  cn-gcing  demonstrations  and  complete  the  process  cf  technology 
insertion  to  the  systems  designers.  Critical  technology  insertion  and 
orocessi.ng  manufacturabilitv  will  be  comoleted  on  all  HTS  ccmccnents, 

Tr ibc-compcnents  and  advanced  structures  technologies. 

D.  (U)  WORK  PZP.FCRMZD  3Y :  Major  performers  include  Los  Alamos  National 
Laboratory,  Lcs  Alamos,  NM;  Oak  P.idge  National  Laboratory,  Oak  Ridge,  TN;  Naval 
Surface  Warfare  Command,  Silver  Spring,  MD;  Langley  P.esearch  Laboratory, 
Hampton,  VA;  Scire  Corporation,  Bedford,  MA;  and  Boeing  Company,  Seattle,  WA. 
Principle  executing  agents  are  the  USA  Strategic  Defense  Command,  Huntsville, 
AL;  A?  Wright  Aeronautical  Laboratories,  Dayton,  CH;  Naval  Research  Laboratory, 
Washington,  DC  and  the  A?  Weapons  Laboratory,  Albuquerque,  NM. 

Z.  (U)  COMPARISON  WITH  FY3  9  DESCRIPTIVE  SUMMARY: 


TYPE  Or 
CHANGE 

Impact  on  Schedule 

Impact  on 

FY  1990  Cost 

Tech 

Reduced 

Delayed 

+$7M 

Schd 

N/A 

N/A 

N/A 

Cost 

N/A 

N/A 

N/A 
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NARRATIVE  DESCRIPTION  C7  CHANGES  (XJ) 

1.  £ U I  TECHNICAL  CHANGES:  The  interrelationship  of  the  space  environment  with 
materials  to  be  used  in  SDS  systems  has  yen  to  be  fully  determined.  Development 
of  space  structure  technologies  have  been  severely  reduced  or  eliminated,  which 
greatly  increases  technical  risk  in  design  of  advanced  space  structures  required 
by  SDI.  Development  efforts  of  some  specific  technology  applications  of  HTS 
materials  have  been  reduced,  resulting  in  the  possible  failure  to  meet  several 
future  mission  requirements. 

2.  CU)  SCHEDULE  CHANGES :  Seduction  in  FT  39  will  delay  HTS  12  Sensor  and  MMtf 
components  by  a  minimum  of  six  months  to  a  year.  Development  of  advanced  struc¬ 
tural  materials  will  be  delayed  at  least  a  year  and  possibly  longer.  Qualificat¬ 
ion  of  SDI  materials  cn-crbit  will  be  significantly  delayed.  Space  structures 
technologies  will  be  delayed  1-2  years. 

3.  (U)  COST  CHANGES:  Seme  key  technology  tasks  in  support  of  Phase  I  systems 
scheduled  for  start  in  FY39  have  been  postponed  until  FY9Q .  Postponed  tasks  of 
$7M  have  been  added  to  planned  FY30  costs. 

7.  tU)  "PROGRAM  DOCUMENTATION : 


c 

-SDI  Space  Structures  and  Materials 

Requirements  Package,  AFSTC 

5/36 

0 

SDIO  SC? 

3/37 

G 

SDIO  PMP 

3/33 

C 

SDIO  TEMP 

1  1/33 

C-.  (U)  P.ELATED  ACT IV IT IES :  The  MSS  Project  draws  upon  the  materials  and  struc¬ 
tures  technology  base  of  the  Services  am.  Federal  Agencies,  and  provides  essen¬ 
tial  technological  underpinning  for  all  SDS  system  elements.  Cooperative  tech¬ 
nology  demonstrations  are  planned  with:  Frcgram  Element  060322QC  Surveillance, 
Acquisition,  Tracking  and  Kill  Assessment;  Program  Element  0603221C,  Directed 
Energy  Weapons;  and  Program  Element  06Q3222C,  Kinetic  Energy  Weapons. 

H.  (U)  OTHEE  APPP.OPP.IATION  FUNDS:  None 

I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  .  . 

c  (U)  SDIO/KT  has  established  a  scientific  cooperative  research  exchange 
(SCORE)  effort  with  the  United  Kingdom  Ministry  of  Defense  to  discuss  materials 
and  structures  research  and  development  advances  of  benefit  to  SDIO 
requirements. 

c  (U)  Westlands,  Ccurtaulds,  Specmat,  United  Kingdom,  are  developing 
advanced,  ultra  high  modulus  graphite  thermoplastics  for  SDI  systems 
applications .  The  three  contracts  total  approximately  $230K  per  year  and  were 
initiated  in  1937. 

c  (U)  The  European  Space  Tribology  Center  has  approximately  S300K  per  year 
contract  let  in  1  937  to  develop  ultra-lew  friction  films  for  use  by  SDI 
system  designers  in  critical  moving  assemblies  for  space  applications. 
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(U)  MILESTONE  SCHEDULE: 


o  Delta  Star  Materials-Flight  Demo  2Q  FY  89 

c  Ground  Test  of  Advanced  Thermoplastic  Truss  Structure 

for  SB I  Platforms  *  4Q  FY  89 

i 

c  HTS  12  Detector  Xey  Test  IQ  FY  91 

c  Precision  Gimial  Test  IQ  FY  91 

c  Complete  Development  of  Integrated  Structures  Model  2Q  FY  91 

c  Lightweight  Composites  Badiator  Panel  Demo  2Q  FY  92 


FY  1  990/1  391  3iannial  RDTiE  Descriptive  Summary 

Pregrain  Element:  0503224C  Project  Number:  55 

PE  Title:  Survival ility.  Lethality,  ar.d  Budget  Activity:  02  Advanced 

Key  Technologies  (U)  Technology  Development  (U) 

A.  (U1  Resources  ($  in  Thousands) 

FYI333  FY1 339  FY1393  FY1331  Total 

Project  Title:  Annual  Estimate  Estimate  Estimate  To  Complete  Program 

Countermeasures  21,245  22,270  34,994  42,353  Continuing  Continuing 

3.  (U)  3P.IEP  DESCRIPTION  C?  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES: 

The  purpose  of  the  SDI  countermeasures  project  is  to  identify  likely  Soviet 
countermeasures  to  strategic  defense  system  concepts  land/cr  individual 
system  components)  to  assist  defense  systems  designers  to  make  their  systems 
robust  against  potential  Soviet  countermeasures.  The  countermeasure  may  be 
technical  —  directed  specifically  against  the  hardware  of  the  defense 
system:  tactical  —  designed  tc  avoid  or  suppress  the  defense;  or  political 
— designed  to  prevent  full  deployment  of  the  defense  system  through  outside 
means  such  as  arms  control  cr  festering  opposition  to  the  defense  system  by 
cur  allies.  Tc  identify  hew  future  defenses  are  likely  to  perform  against 
future  threats,  the  countermeasures  project  uses  a  Red-Blue  Team  methodology. 
This  approach  pits  Blue  forces  against  P.ed  forces  under  oversight  of 
Mediators  in  realistic  future  threat  encounters.  The  Threat  Analysis  Program 
is  conducted  tc  provide  a  continuously  updated  Intelligence  Community 
validated  System  Threat  Analysis  P.apcrt  (STAR),  which  is  the  document  against 
which  system-specific,  *design-to"  threat  specif icaticns  are  developed.  These 
analyses  include  the  development  c£  attack  simulations  and  lethality  models. 

C.  ! U )  Pr.CC-P.AM.  ACCOMPLISHMENTS  .AND  PLAN: 

1.  (U)  7Y  1333  Accomplishments :  The  Strategic  Hed  Team,  established  in 
FY  1935,  continued  analysing  likely  Soviet  political,  economic,  and  doctrinal 
responses  to  a  U.S.  strategic  defense.  It  interacted  with  the  Technical 
Red/BLue  Teams  to  determine,  the  probable  likelihood  the  Soviets  would  develop 
various  technical  counters.  Technical  Red/Blue  Team  analyses  begun  in  FY 

1  936  ,  (Scacebased  I.nterceptcr/SBI  and  Groundbased  Midccurse  Interceptcr/GBMI ) 
and  FY  1  937  (Innovative  Architectures  and  Groundbased  Laser/C-BL)  were 
continued.  A  new  team  was  established  to  address  the  current  Defense 
Acquisition  Beard  (DAB)  Phase  1  Architecture.  The  S3I,  G3M.I,  and  G2L 
completed  significant  portions  of  their  analysis  and  recommendations  were 
submitted  to  the  SDIO  Deputy  Director  and  Chief  Scientist.  The  experiments 
program  concentrated  on  threat  representative  pcst-bccst  vehicle  design  and 
light  replica  decoys.  A  Far  East/Pacific  Theater  threat  assessment  and  an 
analysis  of  Service  and  DcE  attack  generation  simulators  currently  being  used 
to  support  effectiveness  analysis  of  the  SDS  were  conducted.  Booster  and 
payload  models  tc  support  threat  and  lethality  analyses  were  also  developed. 

2.  (U)  FY  1  939  Planned  Program:  The  Strategic  P.ed  Team  will  continue 
interacting  with  the  technical  Red/Blue  teams  to  evaluate  proposed  technical 
countermeasures  from  a  Soviet  perspective.  The  current  Red  and  Blue  teams 
will  continue  in  FY39.  Scheduling  will  be  established  to  support 
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programmatic  decision  making  for  the  specific  system  concepts.  The 
experiments  program  will  continue  the  core  research,  targes  technology  base, 
and  light  replica  decoy  test  efforts.  Threat  analysis  of  the  SDS  that 
include  grtundbased  radars  and  interceptors  will  be  conducted  to  support  the 
update  of  the  STAB  as  required  by  the  DA3. 


3.  (U!  77*333  Planned  Program:  The  Strategic  Bed  Team  will  continue 

analysing  likely  responses  to  a  U.S.  strategic  defense  from  a  Soviet 
political,  economic,  and  doctrinal  perspective  and  assist  the  Technical 
Red/’Blue  Teams  in  determining  probable  Soviet  likelihood  for  developing 
various  technical  counters.  Technical  Sed/Blue  Team  analyses  will  focus  cn 
defining  likely  countermeasures  to  the  SDS  Phase  1  architecture  and  its 
components,  such  as  the  boost  surveillance  and  tracking  system  (3STS),  space 
surveillance  and  tracking  system  (SSTS),  groundbased  radar  ! GBP. ) ,  spacebased 
interceptor  (SBI1,  excatmcspheric  reentry  vehicle  interceptor  system  (EBIS), 
and  associated  battle  management,  command,  control  and  communications 
iB.M/C3).  The  experiments  program  will  concentrate  cn  light  replica  decoy 
concepts,  designs,  and  rapid  deployment  tests;  the  target  technology  base 
will  concentrate  cn  defining  target  requirements  necessary  to  satisfy  concept 
validation  objectives.  Threat  analyses  that  lock  beyond  Phase  I  will  continue 
in  support  of  the  STAB  and  threat  specification  update  and  validation 
process. 


4.  (U)  F Y 1991  Planned  Program:  The  Strategic  Red  Team  will  continue 
interacting  with  the  technical  Bed/Blue  Teams  and  evaluating  proposed 
technical  and  ncn-technical  countermeasures  from  a  Soviet  perspective.  All 
technical  Bad  and  31ue  teams  functioning  at  the  end  of  ?7  1393  will  continue 
in  77  1991  .  New  teams  will  be  started  to  address  current  countermeasure 
issues  associated  with  the  SDS  Phase  1  architecture.  The  experiments  program 
will  continue  the  core  research,  target  technology  base,  and  light  replica 
decoy  test  efforts.  Threat  analyses  will  continue  to  incorporate  additional 
booster,  payloads,  ASATs,  and  directed  energy  weapons  as  they  are  identified 
as  part  of  the  STAB  and  threat  specification  updateand  validation  process. 

5.  (U)  Program  to  Comsleticn:  This  is  a  continuing  program. 

D.  (U)  WCRK  PERFORMED  37: 

c  System  Planning  Corporation,  Arlington,  Virginia  {prime  contractor) 
c  Massachusetts  Institute  for  Technology /Lincoln  Laboratory,  Lexington, 
Massachusetts 

c  Sandia  National  Laboratories,  Albuquerque,  New  Mexico 
c  Ballistic  Missile  Organization,  Norton  A73,  San  Bernadinc,  California 
o  Foreign  Technology  Division,  Vright-Patterscn  ABB,  Dayton,  Ohio 
o  Army  Strategic  Defense  Command,  Huntsville,  Alabama 
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(U>  COMPARISON  VITH  FY19S3  DESCRIPTIVE  SUMMARY : 


TY?I  Or 
CHAJJGE 

Impact  cn  Systems  Capabilities 

Impact  on  Schedule 

Impact  cn 
!  FY  *1  990  Cost 

Tech 

Reduced 

Delayed  1  yr 

N/A 

Schd 

N/A 

N/A 

N/A 

Cose 

N/A 

N/A 

N/A 

!U)  NARRATIVE  DESCRIPTION  OF  CHANGES 


1  . 


tU)  TECHNICAL  CHANGES: 


'.e  FY'  1  9  33  Descriptive  Summary  planned 


for  robust  countermeasures  and  threat  projects  to  validate  likely  counter¬ 
measures  with  appropriate  development  and  tasting.  FY39  budget  constraints 
reduced  the  countermeasures  project  from  a  planned  $23.5 2M  to  S22.345M.  The 
FY39  countermeasures  project  will  maintain  a  basic  core  program,  but  provide 
significantly  reduced  funds  for  tasting  and  no  funds  for  threat  definition 
efforts.  The  FY  1  930  estimate  of  S35.04M  and  the  FY  1991  estimate  of  $42.42M 
are  requested  to  reestablish  a  robust  countermeasures  project. 


2-  !U)  SCHEDULE  CHANGES :  The  constrained  countermeasures  and  threat 

project  budget  for  FY39  has  delayed  needed  system  countermeasure  tasting  and 
tnraat  analysis.  This  will  result  in  detailed  countermeasure  data  and  threat 
analyses  net  being  available  to  system  designers.  It  is  estimated  that  a  one 
year  slip  will  occur  in  the  availability  of  the  detailed  information. 

3.  i’J)  COST  CHANGES:  See  discussion  above. 

v.  (U)  PROGRAM  DOCUMENTATION :  Statement  of  Work  6/35 

L-.  (U)  P.ELATZD  ACTIVITIES:  The  countermeasure  and  threat  projects 

involves  organizations  of  the  Army,  Navy,  Air  Force,  and  Department  of  Energy 
!ECE).  Activities  are  defined  in  Work  Package  Directives  for  the  Services 
and  Statements  cf  Work  for  Federally  Funded  Research  and  Development  Centers, 
DOE,  and  the  prime  contractor.  Coordination  is  accomplished  through  daily 
monitoring  cf  activities  and  a  weekly  technical  interchange  and  direction* 
meeting  with  prime  contractor  management.  Periodic  meetings  with  represent¬ 
atives  from  the  Services,  Agencies,  and  the  Department  cf  Defense  ensure 
there  is  no  unnecessary  duplication  . 


H.  (U)  CTKZ?.  APPROPRIATION  FUNDS:  None 


I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  None 


U  Ul 
n.  o. 


cgram  Element:  0533224C 
Title:  Survivability,  Lethality,  and 
Key  Technologies  £ U J 


Project  Number:  55 
Budget  Activity:  02  Advanced 
Technology  Development  (U) 


MILESTONE  SCHEDULE: 

Esrablished  SDIO  Countermeasures  Program 

4CFY1935 

Established  Strategic  Bed  Team  and 

4CPY1985 

Technical  Sed  Teams 

Let  Prime  Contract 

3CFY1936 

Established  Experiments  Program 

3CFY1937 

Exercised  Prime  Contract  Option  I 

3CPY1987 

Exercise  Prime  Contract  Option  II 

3CFY1933 

Plight  Test  Countermeasures 

3QP71939 

Exercise  Prime  Contract  Option  III 

3QPY1 989 

Exercise  Prime  Contract  Option  IV 

3QFY1990 

STAB  update 

Annually 

FY1 990/1 991  BIENNIAL  RDT&E  DESCRIPTIVE  SUMMARY 

Program  Element :  Q603224C  Project  Number:  31 

PE  Title:  Sur”ivability,  Lethality,  and  Budget  Activity:  02 

Key  Technologies  (U)  Advanced  Technology  Development 

A.  (U)  RESOURCES  ($  in  Thousands) 

Popular  PY33  PY39 

Name  Actual  Estimate 

Innovative  Science  and  Technology 
23,500  13,400 

3.  (U)  BRIE?  DESCRIPTION  G?  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES:  Explores 
innovative  technologies  for  survivability  and  lethality.  Seeks  revolutionary 
breakthroughs  in  all  technologies  that  would  make  a  leap  in  capability  for  SDI 
survivability  and  lethality.  The  funding  totals  also  include  all  SDI  S3IR  awards, 
which  make  about  a  third  of  ?Y  39  totals. 

C.  (U)  PROGRAM.  ACCOMPLISHMENTS  AND  PLANS: 

tU)  FY1933  Accomplishments:  1ST  research  advanced  many  innovations  for 
consideration  by  SDI  system  designers.  For  example: 

c  (U)  Launched  a  test  rocket  outside  the  atmosphere  Space  Experiment  Aboard 
Rockets  (SPEAR)  that  verified  predictions  that  much  less  insulation  was  needed  to  is'clat 
e 

high  voltage  components  in  space. 

o  (U)  Developed  the  largest  third  order  optical  shutter  material  with 
organic  material.  Developed  f lucroethancl  as  an  alternative  to  liquid  crystals  for 
fast  ncn-iinear  optics. 

o  (U)  Found  the  largest  third  order  broadband  optical  susceptibility  ever 
reported. 

(U)  FY1939  Planned  Program;  1ST  efforts  will  continue  to  explore  the  cutting 
edge  of  SA/3M  technologies. 

(U)  FY1990/1991  Planned  Programs:  Continue  exploratory  innovations.  Specific 
projects  cannot  be  predicted. 

(U)  S3IR  Accomplishment  and  Plans:  No  S3IR  Phase  2  has  yet  been  completed.  SDI 
has  selected  10  Phase  2  winners  in  Survivability  and  Lethality  technologies.  About 
half  have  started  the  Phase  2  work.  In  FY33  it  also  selected  10  new  Phase  1 
winners.  The  first  Phase  2  completions  will  happen  in  FY39.  S3IR  awards  will  be 
made  in  accordance  with  PL97-219  to  the  best  proposals  offered  across  all  the 
technical  topics  elicited  by  SDI. 

D.  (U)  VCRK  PERFORMED  BY:  Various  institutions  (universities,  private  firms, 
national  laboratories,  federally  funded  research  centers)  under  contract  to  Defense 
Nuclear  Agency  and  other  agencies. 


FY90  FY91  To  Total 

Estimate  Estimate  Complete  Program 

40,920  43,530  Continuing 


»d  'd 
to  »i 


cgram  Element:  050322 4C  Project  Number :  81 

Title:  Survivability.  Lethality,  and  3udget  Activity:  02 

Key  Technologies  { U )  Advanced  Technology  Development 

E.  (U)  COMPARISON  WITH  PY33  DESCRIPTIVE  SUMMARY:  Technical  accomplishments  are  all 
first-ever  events. 


TYRE  0? 
CHANGE 

Impact  on  Systems  Capabilities 

Impact  on  Schedule 

Impact  on 

EY  1990  Cost 

Tech 

N/A 

N/A 

N/A 

Schd 

N/A 

N/A 

N/A 

Cost 

N/A 

N/A 

N/A 

NARRATIVE  DESCRIPTION  C?  CHANGES  (U) 

1.  (U)  TECHNICAL  CHANGES:  None 

2.  (U)  SCHEDULE  CHANGES:  None 

3.  (U)  CCST  C-iANGZS :  None 

?.  (U)  PROGRAM  DOCUMENTATION : 

G.  (U)  RELATED  ACTIVITIES:  1ST  contributes  technology  advances  to  all  SDI  elements 
and  to  military  and  civil  applications.  Many  of  technical  advances  will  have  wide 
impact  on  military  and  civil  technology. 

H.  CU)  OTHER  APPROPRIATION  FUNDS:  None 

I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS :  None 

J.  (U)  MILESTONE  SCHEDULE:  Net  Applicable.  P.esearch  is  the  forefront  of 
technclccv  where  events  cannot  be  oredicted. 

^  *  4 


■ 


FY  1  392/1 391  3IZNNIAL  RDT5Z  DESCRIPTIVE  SUMMARY 


Pregram.  Element:  J7533224 

PE  Title:  Survivability,  Lethality, 

&  Key  Technologies 

Project  Number: 
Budget  Activity 

33 

:  02 

A.  (U)  52SCUSC25  ($  in  Thousands) 
Project  Title:  Support  Programs 

FY33  FY33 

FY3Q  FY31 

To 

Total 

Pccular  Name: 

Actual  Est 

Est  Est 

Ccmo 

Proa 

Succcrz  Precrams  23,111  15,243  3,472  3,573  Continuing 


3.  fj)  BP.I-r  DESCRIPTION  CF  MISSION  F-ZCU-F-EMENT  AND  SYSTEM  CAPABILITIES.: 


expanses 
infcrmazi 
and  conor 


crcject  crcvides  funding  for  Army  and  Air  Force  program  management 
for  civilian  personnel,  travel  ( TDY ) ,  training,  rents,  communications, 
cn  management',  utilities,  printing  and  reproduction,  supplies,  equipment 
acts  for  research  and  support  services. 


C.  (U> 


o'/  t.nzs 


PPCGPAM  ACCOMPLISHMENTS  AND  PLANS :  The  f 
ercjecz  enables  them  to  centreline  recur 
technical  research  mav  be  devoted  solely 


unding  provided  to  the  services 
ring  operating  costs  so  that  fund- 
tovard  that  purpose. 


D.  (U)  UC P-K  PEP.PCP-VED  BY:  Primarily  the  civil 
Defense  Command  (Huntsville  AL  and  Crystal  Cit 
sicn  (Los  Angeles).  Civilian  personnel  costs 
funding  provided  to  the  services.  Work  is  als 
contractors; 


ian  employees  c:  the  Army  Strategic 
y  VA)  and  the  Air  Fcrce  Space  Divi-  _ 
comprise  50%  cf  the  support  programs' 
c  performed  by  the  following  major 


Integration  Support,  Fcrd  Aerospace  Divisicn,  Lcs  Angeles  (A?) 
£ /stems  Engineering  Support,  ANSEE  Inc.,  Lcs  Angeles,  (AS) 

CiM  for  S Lmulaticr/Center ,  CCLSA  Inc.,  Huntsville  (Army) 

S'/ stems  Engineering  Support,  GP.C  Inc.,  Huntsville  (Army) 

MIS  Software  Mainz  &  Gens,  Hewlett  Packard,  Hunstville  (Army) 


2.  (U!  COMPARISON  VITH  FY39  DESCRIPTIVE  SUMMARY;  Support  programs  have  net  been 
seoaratelv  identified  in  previous  submissions.  The  decrease  in  funding  levels 
from  FY33/FY33  to  FY90/9l' are  due  to  the  completion  of  the  HZLSTF  project 
(HCT&E- funded  cc.ntructicn)  which  was  carried  in  this  program  element  under  Project 
83. 


IMPACT  OF  CHANGES 


CHANGE 


Svstem  Canabiliti.es 


Schedule 


Budget  Year  Cost 


Tech  None 
Send  Ncr.e 
Cost  Nc.ne 


None 

Nc.ne 

None 


None 

None 

None 


NARRATIVE  DESCP.IPTION  CF  CHANGES 
1  .  TECHNICAL  CHANGES^  N/A 

2.  SCHEDULE  CHANGES :  N/A 

3.  COST  CHANGES; 


N/A 


»u  *U 
1*1  *1 


cgram  Element:  S2533224  Project  Number:  83 

Title:  Survivability,  Lethality,  S  Key  Technologies  Budget  Activity:  02 

F.  ( U 1  PP.CGPAM  DCCJMENTATICN :  Services  submit  detailed  justification  using  SDIO 
Work  Package  Directive  format  to  document  each  year’s  support  program  require¬ 
ments. 

G.  (U)  BELATED  ACTIVITIES:  Support  programs  funding  for  the  Army  and  Air  Force 
are  also  found  in  each  of  the  ether  four  SDIO  program  elements  under  Project  83. 

H.  (U)  CTKZ3  A???.C??.:ATICN  FUNDS :  None 

1  .  PECGJ5EMENT  (Specify  Appropriation ) :  None 
2.  MILITARY  CCNSTP.UCTI0N :  None 

I.  CU)  INTERNATIONAL  COOPERATIVE  AGREEMENTS :  None 

J.  CU)  MILESTONE  SCHEDULE:  N/A 


FY  1990/1991  BIENNAL  RDT&E  DESCRIPTIVE  SUMMARY 


Program  Element:  0604220C 

PE  Title:  Phase  I  Strategic  Defense  System  (U) 


Project:  60 

Budget  Activity:  02  Advanced 
Technology  Development  (U) 


Project  Title:  Boost  Surveillance  A  Tracking  Svstem  CBSTS^  (U) 


PICTURE/SCHEMATIC  ON  NEXT  PAGE 


POPULAR  NAME:  3STS  (U) 

A.  (U)  SCHEDULE /BUDGET  INFORMATION:  ($  in  thousands) 


j SCHEDULE (U) 
I 


|  (X) Program 
|  Milestones 


Engineering 

Milestones 

(U) 


(X)  T&E 
Milestones 


(U)Contract 

Milestones 


(U) BUDGET 


(U)  Major 
Contract 


(U)Support 

Contract 


(U) In-House 
Contract 


(U)GFE/ 

Other 


FY  88 


FY  89 


FY  90 

1 

|  FY  91 

1  1 

|To  Complete! 

1  1 

Milestone 

j  Preliminary 

|  XXXXXX  I 

II 

|  Design 

|  XXXXXX  I 

|  Review 

1  XXXXX  I 

1  1 

1 

[System  De-  | 

End- 

to - End 

| sign  &  j 

Ground  Demo 

[Fabrication! 

FY90-FY92 

1 

| for  Launch  | 

1  1 

FY  88 


|  Authority  to | 

1  1 

|  Proceed  | 

1  1 

|  Continuing  | 

1  1 

1 

|Prog  Total  | 

FY  89 

_ 

FY  90  | 

1 

FY  91 

|To  Complete | 

1  1 

1  1 

|  262,000  | 

1  1 

427,000 

1  1 

[Continuing  | 

1  1 

1 

XXXXXXX 

"l 

1 

XXXXXXXXXXI 

1 

_  1 

XXXXX 

1 

J 

Project:  60 

Budge c  Activity:  02  Advanced 
Technology  Development  (U) 


Program  Element:  0604220C 

PE  Title:  Phase  I  Strategic  Defense  System  (TJ) 


3  -  (U)  BRIE?  DESCRIPTION  OF  MISSION  REQUIREMENT  AMP  SYSTEM  CAPABILITIES 


(X)  This  project  will  accomplish  the  Full  ^cale  Development  necessary  for  a 
fully  responsive  advanced  space-based  system  to  detect  and  track  ballistic  mis¬ 
siles  in  their  boost  XICCCCCCCCCCCCCCOXXXICCCCCCCCCCCCCCCCCCCCCCCvECCCXX.  This 
data  will  be  used  to  generate  initial  tactical  warning/a t tack  assessment  (TW/AA) 
and  rollow-on  attack  status  reports,  which  are  communicated  to  the  National  Com¬ 
mand  Authorities  (NCA) ,  to  subsequent  layers  of  surveillance  systems,  and, 
potentially,  to  defensive  weapon  systems.  Since  this  system  will  potentially 
provide  the  first  warning  and  attack  assessment  to  the  NCA,  as  well  as  handover 
to  other  SDS  elements,  it  must  be  highly  survivable  through  all  levels  of  con¬ 
flict.  xxxxxxxxxxxxxxxmxxxxxxxxscDnccacQQCDacccacQCQccccxiaxxcaxxxxxxxxxxxxx 
xiccccfficciximxxxxxxxmxcscixxiccccccmxxxmxxxxxicccccxxxxicccccccaxxxxxxxxxxx 
*x:ccccxxx:<xxmxxxxxx:ccmxxxx:cc<xxxxxxmxxxxxxxxxxxxx:ccxx:<x;ax:c:<:ccxxmxxxx 


Program  Element:  0604220C  Project:  60 

PE  Title:  Phase  I  Strategic  Defense  System  (U)  Budget  Activity:  02  Advanced 

Technology  Development  (U) 


(U)  The  Demonstration/Validation  lead-in  to  this  project  was  contained  in 
Project  8,  Boost  Dem/Val,  PE0603220C. 

C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  PLANS: 

1.  (U)  FY1988  Program  Accomplishments: 

See  Project  8,  PE0603220C  for  BSTS  activities  prior  to  Milestone  II. 

2.  (U)  FY1989  Planned  Program: 

See  Project  8,  PE0603220C  for  BSTS  activities  prior  to  Milestone  II. 

3.  (U)  FY1990  Planned  Prncrram: 

(U)  The  BSTS  will  continue  to  undergo  extensive,  end-to-end,  ground 
testing  on  components/subsystems. 

(U)  Specific  system  analysis,  design,  fabrication  data,  and  schedule 
information  is  available  at  a  higher  classification  level. 

(U)  Long  lead  items  for  the  flight  experiment  and  FSD  vehicles  (e.g.,  optical 
mirror  blanks)  will  be  procured. 

4.  (U)  FY1991  Planned  Program:  (U)  Efforts  will  focus  on  completing  a 

Preliminary  Design  Review. 

D.  (U)  WORK  PERFORMED  BY:  This  program  is  managed  for  the  SDIO  by  the  Air 
Force  Space  Division,  El  Segundo,  CA.  A  single  contractor  will  be  selected  in 
FY1990  following  the  Project  8,  Boost  Dem/Val  Final  Design  Review. 

E.  (U)  COMPARISON  WITH  FY89  DESCRIPTIVE  SUMMARY: 

IMPACT  OF  CHANGES  (U) 


CHANGE  |  SYSTEM  CAPABILITIES  |  SCHEDULE  |  FY1990  COST  | 


(U)  Eng 
(U)  Sched 

(U)  Cost  $262M  increase 


NARRATIVE  DESCRIPTION  OF  CHANGES  (U) 

ENGINEERING  CHANGES:  (U) 

SCHEDULE  CHANGES:  (U) 

COST  CHANGES :  (U)  Project  created  by  transfer  of  funds  ($262M)  from 

Project  8,  Program  Element  0603220C. 


1. 

2. 

3. 


Program  Element::  0604220C  Project:  60 

PE  Title:  Phase  I  Strategic  Defense  System  (U)  Budget  Activity:  02  Advanced 

Technology  Development  (U) 


F.  (U)  PROGRAM  DOCUMENTATION: 

(U)  BSTS  Technical  Requirements  Document  -  February  1985 
(U)  BSTS  System  Specification  -  August  1986 
(U)  BSTS  System  Requirements  Document  -  August  1986 
(U)  BSTS  Dem/Val  Environmental  Assessment  -  August  1987 
(U)  System  Concept  Paper  (BSTS  Appendix)  -  August  1987 
(U)  VUE  Subsystem  Specification  -  August  1987 

G.  (U)  RELATED  ACTIVITIES:  Program  Element  0603220C,  Surveillance, 
Acquisition,  Tracking,  and  Kill  Assessment  (Project  8). 

H.  (U)  OTHER  APPROPRIATION  FUNDS:  Military  Construction:  $25.179M  in  FY1991 
for  fixed  ground  station. 

I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  N/A 
J.  (U)  TEST  AND  EVALUATION  DATA:  N/A 


?Y  1393/1991  BIENNIAL  RDT&E  DESCRIPTIVE  SUMMARY 


Pregram  Element:  3535333C  Budget  Activity:  06  Defense-Wide 


?Z  Title:  Management 

Headquarters 

(U) 

Mission  Support 

A.  (U)  RESOURCES: 

!$  in  Thousands) 

Protect 

FY33 

FY39 

FY90 

FY91  To  Total 

Number  & 

Actual 

Est 

Est 

Est  Como  Prcqrai 

Title 

■31  Headquarters  Supp 

ert  23,026 

21  ,Q00 

25,394 

27,455  Continuing 

B.  (U>  BRIE?  DESCRIPTION  OF  VT.FMSNT:  This  program  element  provides  the 
resources  fer  the  Director  and  the  staff  to  execute  their  responsibilities 
as  OSD's  primary  agent  for  managing  the  strategic  defense  research  and  devel¬ 
opment  program.  Funding  is  used  primarily  to  cover  routine  expenses 
associated  with  day-to-day  operations  and  to  provide  the  administrative 
support  services  necessary  for  effective  internal  management  and  operation  of 
the  Strategic  Defense  Initiative  Organization  (SDIG1.  Routine  operating 
exoenses  include: 

c  civilian  salaries  and  benefits, 

c  travel  and  transportation  for  both  the  civilian  and  military  SDIO 
staff, 

c  communications, 
c  rents  and  utilities, 
o  support  service  contracts,  and 
c  supplies  and  equipment. 

Support  services  include: 

o  resource  management  (fiscal  management,  human  resource  management, 
and  internal  management  controls), 

o  external  liaison  with  Congress,  private  industry,  the  scientific 
community,  and  the  media, 

o  multinational  program  oversight, 

o  internal  security  and  technical  security  analysis, 

o  contract  administration  including  the  small/disadvantaged  business 
program,  and 

o  information  management  including  automation. 


ED 


Program  Element:  2 o 3 £ 3 3 3C  Budget  Activity:  05  Defense-Wide 

?Z  Title:  Management  Headquarters  (U)  Mission  Support 


c.  (ui  pp.cgpam  aciimplishments  and  plans: 

?V  1933  Accomplishments:  (U)  The  Management  Headquarters  (MHQ)  Account 
provided  funding  these  recurring  support  programs  and  operating  expenses 
necessary  for  the  efficient  and  effective  management  of  the  Strategic  Defense 
Program  by  the  SDIO. 

FY  1929  Planned  Prccram:  C U )  The  MHQ  Account  will  continue  to  fund  the  same 
tvpes  cf  support  programs  and  expenses;  however,  below  threshhold 
reprogramming  may  be  required  to  meet  increased  Management  Information  Support 
(MIS)  services  as  well  as  increases  in  communications,  rants,  utilities,  and 
office  equipment. 

?Y  1950/1931  Planned  Program:  (U)  The  increase  in  funding  sought  for  FY1990 
and  F Y 1931  results  from  a  proportionate  growth  in  the  other  SDIO  program 
elements  as  the  Strategic  Defense  System  begins  transition  of  initial  elements 
to  full  scale  development. 

c  (UI  To  meet  the  resultant  expansion  in  SDIO’s  management  and  over¬ 
sight  requirements,  DcD  has  recognized  the  longstanding  shortfall  in  SDIO 
manpower.  Accordingly,  this  budget  includes  funding  to  cover  an  anticipated 
increase  in  SDIO  civilian  personnel  strength  ever  the  next  two  years.  A 
portion  cf  this  increase  is  also  desired  in  an  effort  to  rely  less  heavily  on 
Contract  Advisory  and  Assistance  Services  (CAAS). 

c  (U)  Likewise,  significant  increases  in  automation  and  information 
management  costs  are  expected  in  order  to  meet  the  absolute  requirement  for 
programmatic  and  financial  accountability.  In  this  regard,  the  SDIO 
Management  Information  System  (MIS)  has  nearly  completed  the  documentation  and 
design  phase  and  will  begin  full  implementation  cf  a  network  compatible  with 
the  Services  and  Agents  who  execute  the  Strategic  Defense  Program.  This  will 
enable  SDIO  to  assume  a  more  central  rcle  in  the  planning,  execution,  and 
management  cf  information  resource  activities  throughout  the  Strategic  Defense 
Program. • 

c  (U)  The  Headquarters  Management  program  element  amounts  to  less 
than  half  cf  one  percent  of  SDIO's  FY  1990  budget  request.  Without  an 
increase  ever  the  next  two  fiscal  years,  continued  effective  stewardship  cf 
the  Strategic  Defense  Program  program  will  become  increasingly  difficult. 

D.  (U)  WORK  PE5FOPMED  BY:  Primarily  the  military  and  civilian  personnel  of 
SDIO.  (Civilian  personnel  costs  comprise  the  largest  single  expense  in  the 
Management  Headquarters  Account.)  Work  is  also  performed  by  the  following 
contractors: 


Polaris,  Inc., 

Brogan  Assoc . ,  Inc  . 
Institute  fer  Defense 
3-K  Dynamics,  Inc. 

P-JO  Enterprises 


Internal  Security  and  Information  Management 
Technical  Security  Analysis 
Analysis  Technical  Library 

Multinational  Agreements 
Acquisition  Management 


? 


r 


Program  Element:  C535393C  Budget  Activity:  06  Defense-Vide 

PS  Title:  Management  Headquarters  IU)  Mission  Support 


E.  (U)  COMPARISON  VITH  PY1933  DESCP.IPTIVE  SUMMARY:  No  substative  changes. 

?•  tU)  PROGRAM  DOCJMENTATICN :  The  SDIO  headquarters  management  funding  is  accom¬ 
plished  IAtf  DcD  Directive  51  00.73  and  SDIO  Administrative  Instruction  7201  .  A  fi 
mally  appointed  management  beard  chaired  by  the  SDIO  Deputy  Director  reviews  the 
Management  Headquarters  Account  budget  and  expenditures. 

G.  v U )  RELATED  ACTIVITIES:  This  program  element  supports  the  ether  six  technical 
program  elements  cf  the  Strategic  Defense  Research  and  Development  program. 

H.  (U)  OTHER  APPROPRIATION  FUNDS:  None. 

I.  (U)  INTERNATIONAL  COOPERATIVE  AGREEMENTS:  None. 

J.  (U)  MILESTONE  SCHEDULE:  Net  applicable. 


MAJOR  IMPROVEMENTS  TO  AND  CONSTRUCTION  OF  GOVERNMENT  OWNED 

FACILITIES  FUNDED  BY  RDT&E 
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Project:  43 

Budget  Activity:  02  Advanced 
Technology  Development  (U ) 


Program  Element:  050222 3C 
PE  Title:  Systems  Analysis  & 

Battle  Management  (U) 


c  (U)  A  real  time  distributed  operating  system  will  be  transitioned 
to  support  experimental  system  evaluations. 

c  (U)  Laser  communications  subsystem  prototype  development  will 
continue. 

5.  C U 1  Prccram  to  Completion:  This  is  a  continuing  project. 

D.  (U)  KOBE  PEBFCBMED  BY:  This  work  is  sc  broad  that  it  spreads  across  a 
wide  community  of  both  contractors  and  federal  agencies.  For  example: 

o  (U!  TEW  has  developed,  and  is  continuing,  break-through  work  on 
algorithms  to  handle  difficult  tasks  in  surveillance-tracking-interceptor 
assignment. 

c  (U)  Alphatech  Incorporated  (a  small  firm  in  Burlington,  MA)  has  created 

superior  algorithms,  and  accompanying  analysis  techniques,  based  cn  nonlinear 

neovcrk  flow  optimization ;  this  basic  work  is  intended  to  help  battle  manager 

comcuters  to  select  correct!’/  from  alternative  tactical  choices. 

*  * 

o  iU)  P.cme  Air  Development  Canter  (USA?)  is  performing  exceptionally 
valuable  work  in  packet-switching  communications,  particularly  to/frcm/ among 
multiple  satellites  in  space. 

o  (U>  Other  contractors  include  SP.AETA,  Martin  Marietta,  and  Texas 
Instruments . 

c  !U!  NASA,  USA,  and  DAEPA  also  provide  significant  support. 


(U)  CCMPAEISCN  WITH  FY1933  DESCRIPTIVE  SUMMARY: 


TYPE  OF 

Impact 

cn 

CHANGE 

Impact  cn  Systems  Capabilities 

Impact  cn  Schedule 

FY  1990 

Cost 

Tech 

Tech  Projects  Dcwn-sccped 

N/A 

N/A 

Schd 

N/A 

Communications 

N/A 

.’Frcjects  Deferred 

Cost 

N/A 

N/A 

N/A 

NAE2ATIVE  DESC.IPTICN  OF  QAKC-ES  (U) 


1.  (U)  TECHNICAL  CHANGES:  Planned  new  projects  in  communications  and 

software  engineering  were  net  executed  due  to  FY39  funding  cuts. 

2.  IU)  SCHEDULE  CHAjNGES :  Technology  projects  revised  to  accommodate 

overall  S2I  schedule  adjustment  in  response  to  budget  changes. 


3.  (U)  COST  CHANGES:  NONE 


Project:  43 

Budget  Activity:  02  Advanced 
Technology  Development  (U) 


Program  Element:  0S03223C 
PE  Tide:  Systems  Analysis  & 

Battle  Management  (U) 


F.  (U)  Pr-CGP-AM  DOCUMENTATION : 


Sysrem  Concept  Paper  4/33 

Test  and  Evaluation  Master  Plan  S/37 

SET  Program  Master  Plan  4/83 

G.  (U )  BELATED  ACTIVITIES:  Program  Element  S53223C,  System  Analysis  and 
Fannie  Managemenu  (BM/C3  Experimental  Systems,  National  Test  Bed,  and  SDS  Phase 
I  Engineering) 

H.  (U)  CTHEP.  APPP.CPP.IATICN  FUNDS:  NCNE 

I.  (U)  INTEBNATICNAL  CCCPE5ATIVS  EFFORTS:  NONE 

J.  (U)  MILESTONE  SCHEDULE: 


Second  Generation  Algorithms  FY39 
Mosaic  Processor  Demo  FY39 
Protonype  Processor  FY9 1 
Multiple  Beam  Antenna  (Comm)  FY39 
Agile  Beam  Connrol  (Comm)  FY90 
Phased  Arrays  (Comm)  FY91 
Software  Canter  FY9Q 
Complete  prototype  SDS  FY9 1 


yp  ioorrn 
JnuLfluu  f  lL 


POPULAR  LAME:  Command  Cantar/  System  Operation  and  Integration  Functions 
(CC/SCIF)  Experimental  Systems  (U) 


A.  !UI  SCHEDULE / BUDGET  INFORMATION :  {$  in  thousands) 


Coat lata 


' U ! Program 
Milestones 


Engineering 
Mi lestoaes 

;ui 


Build  1 


Build  3 


Interim  System  31  Scecifica- 
Requireme.nts  Requirements  ticns  for  CC 
Review  Review 


CC  Build  1  CC  Build  3 
and  2  Experiments 

Exner iments 


DTI,  90-92 


C-BEV-EVO- 
EV1  ) 

C-3S7 '  E72- 
E75  ) 

FY  33 

FY  39 

32,973 

63,179 

3,100 

6,000 

10,000 


133,071 


20,000 


Prog  Total 


Continuing 


Continuing 


Continuing 


Continuing 


Continuing 
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Tracking,  Telemetry  And  Control 

System/Element  Status 

Receive/ Acknowledge  BMD0C  Direction 


:gram  Element;  0S32223C 
T'.tle:  Systems  Analysis  & 

Barrie  Management  (U) 


Project  Number:  44 

Budget  Activity:  02  Advanced 

Technology  Development  UJ) 


2.  ;u)  2?. HP  IISCIIPTICN  OF  MISSION  PdOUIPIMENT  AND  SYSTEM  CAPABILITIES : 


This  pro jecn  has  two  major  tasks. 

;U)  Task  1  -  CC/SOI?  Architecture  Definition:  Includes  analysis,  research 
ar.d  development,  and  design  of  Command  and  Control,  Systems  Operation  and  Inte¬ 
gration  Functions  t CC/SOI?)  for  a  strategic  defense.  The  task  establishes  the 
quantitative  subsystem  functional  requirements,  and  includes  technology  trade¬ 
offs  and  development  of  experimental  CC/SOI?  operational  concepts  and  specifi¬ 
cations.  This  verk  is  undertaken  in  close  coordination  with  system  engineering 
activities  (Project  4a).  This  task  also  establishes  requirements  for  the  CC/SOI? 
Lxper imental  Program  and  for  the  CC/SCIP  Technology  Development  Project.  In 
addition  to  CC/SCIP  operational  concepts  and  system  functionality,  this  task 
addresses  techniques  to  achieve  and  demonstrate  the  system  security ,  system 
robustness  and  survivability,  system  tests,  and  system  evolution  which  will  be 
required  of  the  SIS  Command  and  Control  element. 

( ’J I  Task  2  -  CC/SCI?  Experimental  Systems  Project:  This  project  supports 
the  Dem/Val  phase  ar.d  is  central  to  the  resolution  of  technical  issues  prior  to 
entry  into  PSD.  The  project  consists  c:  experimental  activities  which  provide 
the  environments  and  test  articles  necessary  to  demonstrate  and  validate  Phase  I 
CC/SCIP  concepts  and  designs  for  the  Command  Center  element  and  its  related  com-, 
ma.od  and  control  functions.  At  the  subsystem  level  the  project  consists  of  the 
following  major  CC/SCI?  experimental  activities:  15  Tracking  and  Discrimination 
experiments,  2)  Yeapcns  and  Sensor  Control  experiments,  3)  Distributed  Multi- 
node  Network  experiments,  and  4)  Pilot  and  Prototype  Command  Center  experiments. 

(Ul  The  Experimental  Systems  project  also  integrates  the  prototype  CC/SOI? 
subsystems  to  provide  simulations  and  emulations  of  increasing  complexity  and 
fidelity.  Integrated  system  experiments  will  replicate  the  integration  of 
hardware/sef cvare/man-in-the-lccp  in  a  CC/SCT?  system  driven  by  threat  scenar¬ 
ios.  The  U.S.  Aurmv  E7-33  experiment  employs  high  fidelity  models  of  sensors, 
weapons,  and  environments  and  is  currently  providing  an  evaluation  of  the  Phase 
I  architecture  with  respect  to  CC/SOI?  during  the  Midcourse  and  Terminal  phases 
c:  ballistic  missile  defense.  A  SDS  Development  Laboratory  will  be  established 
to  permit  advanced  experiments  capable  of  simulating  all  phases  of  strategic 
defense . 

(Ul  P.eal-wcrld  data  collection  will  provide  empirical  data  that  enhances 
the  fidelity  achievable  through  simulation.  'This  activity  is  important  as  a 
major  source  of  real-wcrld  data  collection,  and  will  be  expanded  to  include  data 
available  from  related  SDIO  eceriments. 

C.  (U)  FP.CC-PAM  ACCOMPLISHMENTS  AND  PLANS : 

1  .  (U)  PY33  Acccmclishments : 


(Ul  A  baseline  CC/SCT?  architecture  has  been  identified. 

(U)  InitiaL  requirements  for  the  Experimental  Sysrams  program 
have  been  identified. 


fflcussm 


Program  Element:  QS03222C  Project  Number:  44 

PE  Title:  Systems  Analysis  S  Budget  Activity:  2  Advanced 

Battle  Management  (U)  Technology  Development  (U) 

(U)  The  E7-33  near-term  experiments  (Levels  D  &  1  )  were  success¬ 
fully  completed. 

(U)  A  software  policy  was  adopted  based  upon  the  recommendations 
c:  the  Defense  Science  Board  (DS3). 

(Ul  Development  of  a  sat  of  human  command  and  control  engagement 
decision  criteria  applicable  to  Boost  phase  of  defense. 

(U)  A  Decision  Aid  Test  Environment  (DATE)  was  prototyped  to 
measure  human  responses. 

(U)  A  processcr-to-processor  electronic  interface  between  the 
National  Test  Facility  and  the  E7-33  simulation  site  was  estab¬ 
lished. 

2.  (U)  F Y 1933  Planned  Program: 

(U)  P.efinement  of  content  and  scope  of  experimental  activities. 

tU)  Establishment  cf  SDS  Development  Laboratory  for  conduct  of 
advanced  CC/SGIF  simulations. 

(U)  Development  cf  the  PILOT  Command  Center  experiment. 

(U)  Incorporation  cf  empirical  data  from  element  flight  tests 
to  support  simulations. 

3.  (U)  FY 1390  Planned  Program: 

{ U )  Initiate  design  effort  for  prototype  space-ground  communi¬ 
cations  facility. 

(U)  Investigate  and  analyze  survivable  fiber-cptic  network  and 
network  switch  requirements  and  develop  an  experiment  plan. 

(U>  Initiate  tracking  algorithm,  battle  plan.ning/senscr  planning 
algorithms,  and  distributed'  multi-ncde  network  experimental 
test  beds. 

4.  (U)  FY1991  Planned  Program: 

(U)  Initiate  acquisition  cf  prototype  space-ground  communica¬ 
tions  facility. 

(U)  Conduct  survivable  fiber-cptic  network  and  network  switch 
experiments. 

(U)  Continue  to  increase  fidelity  cf  tracking  algorithm,  battle 
plan.ning/senscr  planning,  and  distributed  multi-ncde  network 
experiment  test  beds. 


Program  Element:  060322 2C  Project  Number:  44 

PE  Title:  Systar ns  Analysis  4  Budget  Activity:  02  Advanced 

Battle  Management  1U)  Technology  Development  (U) 

5.  (U)  Program  Plan  to  Completion:  This  is  a  continuing  program. 

D.  (U!  WORE  PERFORMED  BY:  The  major  implementation  and  integration  contract 
for  the  CC/ SCI?  Enperimental  Program  is  held  by  TEW,  Incorporated;  its  work  is 
centered  at  Huntsville,  Alabama,  under  the  Army's  Strategic  Defense  Command. 

e.  (U)  com? apis::;  ytth  ?yi 333  descriptive  summary: 


TYPE  O? 
CHANGE 

Impact  cr.  Systems  Capabilities 

Impact  on  Schedule 

Impact  on 
?Y  1990  Cost 

Tech 

Consolidation  c:  Activities 

N/A 

N/A 

Schd 

N/A 

N/A 

N/A 

Cost 

N,  \ 

Defer  Space-based  S' 

/  N/A 

NARRATIVE  DESCRIPTION  G?  CHANGES  1U) 

1  .  (U)  TECHNICAL  CHANGES:  The  Experimental  systems  program  has  been 

consolidated  into  four  major  activities  to  better  address  all  CC/SOI? 
critical  issues.  • 

2.  CU1  SCHEDULE  CHANGES:  Due  to  funding  limitations  in  FYI  983  and 
F/1939,  the  Soaca-based  EV  will  net  be  implemented 

3.  (U)  COST  CHANCES :  F/1  933:  ?Y193*9:  -$39.9M 


(U)  PP.CGPAM  DOCUMENTATION 

(U)  System  Concept  Paper  4/33 
(U)  Test  and  Evaluation  Master  Plan  5/37 
iU)  SDI  Pregram  Master  Plan  4/33 
(U)  Technical  Requirements  Document  4/33 
(U)  SDS  Description  Document  10/33 


C-.  (U)  BELATED  ACTIVITIES:-  CC/SOI?  Experiments  will  be  tested  in  the  NT3, 

Project  45,  Systems  Analysis  4  Battle  Management,  Program  Element  S0603223C. 
CC/SOI?  Technology,  Prcgect  43,  Program  Element  S0503223C  provides  technologies 
for  the  experimental  projects.  SDS  Phase  I  Engineering,  Project  45,  Program 
Element  #050322 3C  uses  the  results  of  experimental  design,  integration  and  test 
activities  to  refine  the  Phase  I  system  design  and  assesses  overall  SDS  Phase  I 
needs  to  ensure  that  no  unnecessary  duplication  of  effort  exists. 


H. 

(U) 

gthe: 

?.  APPROPRIATION  FUNDS 

1  . 

(U) 

PROCUREMENT  (Scecifv  Accrccr iation ) :  Net  acplicable. 

2. 

C  U 1 

MILITARY  CCNSTSUCTICN:  Not  applicable. 

I. 

CL!) 

I  NTS 

RNATICNA1  COOPERATIVE  AGREEMENTS:  None 

J. 

(U) 

TEST 

AND  EVALUATION  DATA:  Valuable  data  was  collected  during  the  C-3EV 

Level-3  and  Laval-i  casts  and  is  currently  being  analyzed.  Additional  exper¬ 
iments  of  increasing  fidelity  are  scheduled  in  ?Y1939. 

3  *  11 « I  A  a  a  a 


FY  1 39  3/199!  BIENNIAL  FDT&I  DZSCBIPTIVE  SUMMARY 


Program  Element:  16^22230 
?Z  Title:  Svstems  Analvsis/Battle 
Management  (U) 


Project  Number:  45 

Budget  Activity:  Advanced  Technology 
Development  (02) 


121,332 


Tonal 


A.  ;u;  PESCUP.CZE  ;s  in  Thousands) 

Prc^eco  Tide:  Naricnai  Test  Bed  (U) 

Popular  FY  13i:  Ti  1  333  FY  1  330  FY  1331  To  Tonal 

Name  Acnuai  Estimate  Estimate  Zsrimata  Complete  Program 

Naoocr.al  Tesn  Bed  ;'J) 

77,713  130,173  115,327  121,332  Continuing 


Continuing 


3.  ."JJ  BP.IEF  CEECP.IPTICN  OF  MISSION  PEQUIPJ1MENT  AND  SYSTEM  CAPABILITIES:  The 
mission  of  the  Straoegic  Defense  Initiative  (£DT)  National  Tesn  Bed  (NTS)  Program  is 
to  suppcrn  the  development  and  deployment  decision  process.  The  purpose  of  the  NT3 
is  to  provide  a  comprehensive  capability  to  compare,  evaluate,  and  test  alternative 
architectures  for  a  straoegic  defense  against  ballistic  missiles,  including  their 
Bannle  Management /Command,  Control,  Communications  (BM/C3)  features  as  veil  as  to 
evaluate  various  defensive  technologies  in  a  system  framework  defined  by  these 
architectures .  The  definition  and  acquisition  of  this  capability  has  been 
cer.oraltzed  in  crcer  to  ensure  that  a  single  inoegrated  capability  dedicated  to  the 
SDI  is  available  no  the  entire  SDI  community  for  addressing  the  many  critical  iss'ues 
necessary  to  supccro  informed  decisions  cn  the  future  development  and  deployment  of 
a  snrategic  defense.  The  National  Test  Facility  (NTF)  at  Falcon  Air  Force  Base, 
Colorado  is  the  hub  and  central  facility  cf  the  NT3  system. 

C.  :u>  PP.CGP.AM  AC C 1MPL ISHMENTS  AND  PLANS: 


1.  (’J!  FY  1  3  3  3  Accomplishments: 

o  !U)  The  NTB  Joint  Program  Office  was  relocated  to  Falcon  AFB,  Cclcradc  from 
Han s com  .-J3,  Massachusetts. 

c  (U)  Martin  Marietta  Information  and  Communications  Systems  cf  Denver, 

Cclcradc  was  awarded  the  NT3  integration  (Phase  III)  contract. 

c  ( U )  Kaiser  Engineers,  Inc.  cf  Oakland,  California  was  awarded  the  contract 
fcr  construction  c:  the  NT?  and  construction  cf  .the  new  facility  began. 

c  ( U )  Facility  modifications  to  the  Consolidated  Space  Operations  Center 
(CSCC)  at  Falcon  Air  Force  Base  were  undertaken  to  accommodate  NTF  computer  and  com¬ 
munications  equipment  pending  completion  cf  the  permanent  NTF  facility. 

c  (U)  The  first  two  milestones  cf  NTB  development  (Early  Analysis  Capability 
and  Early  Operational  Capability)  were  achieved. 

c  C U )  A  videctalecsnferencing  network  which  interconnects  six  geographically 
separate  facilities  cf  the  Army,  Navy,  Air  Force,  and  National  Laboratories  into  a 
distributed  network  became  coeraticnal. 


:cram  Element:  9502Z22C 
Title:  Systems  Analysis/Battle 
Management  >U) 


Project  Number:  45 

Budget  Activity:  Advanced  Technology 
Development  102) 


2.  iU)  FY  1933  Planned  Program: 

c  iU)  Continue  construction  of  the  NT?;  continue  development  and  implementation 
c:  the  NT3  concept. 

c  ;*J)  Insoall  simulation  framework  on  NT?  Cray  2  computer;  develop  and 
promulgate  simulation  interface  standards. 

c  !’J)  Cray,  ZA.C,  ICC,  mini-gaming  classified  link  operational. 

c  ill)  Ail  classified  equipment  and  networks  accredited. 

3 .  1’J !  ?Y  1992  Planned  Program: 

c  !’J)  Complete  construction  and  transition  to  final  National  Test  Pacility. 

c  ;-J)  Implement  and  integrane  the  NT3,  the  NT?,  and  the  associated 
communications  networks  and  interoperability  standards  to  support  integrated 
simulaccons/experiments  at  diverse  geographic  locations. 

c  (U )  Add  Special  Access  Facility  to  Cere  Support  Capability,  with  its 
attendant  processors  C IBM— 3090  and  VAX  8700  cluster)  and  stand  alone  JAN  to  provide 
restricted  access  security  environment. 

c  'll)  Install  IBM- 2090  to  NT2  Computing  Center  to  achieve  necessary 
reliab: 1 i ty/ava i lab il ivy  requirements . 


o  C U )  Como lete  DETEC  enhancement. 


c  tU)  Imo lament  SATCCM  link. 


4.  (U)  ?Y  1991  Planned  Program: 


c  (U)  Continue  to  evolve  the  capability  of  the  NT3  and  the  NT?  to  conduct 
simulations  and  experiments  in  support  of  strategic  defense  system  architecture  and 
concept  evaluation  activities. 

o  IU)  Be  the  focal  point  for  system-level  and  element-level  simulations, 
CC/SOI7  test  support,  data  reduction  and  analysis,  scene  and  cuject  data  generation, 
and  integrated  equipment  control. 

o  (U)  Phase  in  Advanced  Simulation  Framework  to  support  conduct  of  high 
fidelity  end-to-end  digital  simulations  with  multiple  level  fidelities  and 
interfaces  to  external  strategic  forces. 

5.  (U!  Prccram  tc  Completion:  This  is  a  continuing  program. 


Pregram  element:  QS03223C 
PE  Title:  Systems  Ana lysis, 'Battle 
Management  (U) 


Project  Number:  45 
Budget  Activity:  Advanced  Technology 
Development  102) 


D.  (U)  WORK  PERFORMED  BY:  The  prime  contractor  responsible  for  NTS  integration  is 
Martin  Marietta.  The  work  is  being  performed  in  temporary  facilities  at  Falcon  AF3, 
Colorado,  and  will  move  to  the  permanent  NTF  when  construction  is  complete.  The 
organization  responsible  for  the  development  of  the  program  (National  Test  Bed  Joint 
Program  Office)  also  resides  an  Falcon  AF3.  The  NT2/NT?  program  is  a 
contractor-operated,  government-owned  effort. 

Z.  (U)  CCM?A?.:SCN  WITH  7Y  1  939  DESCRIPTIVE  SUMMARY: 

Type  of  Impact  on  Impact  on  Impact  cn 

Change _ System  Capabilities _ Schedule _  _ FY  1990  Cost 


Technical 

n/a 

Schedule 

Core  Capabil 

Cost 

until  FY 

n/a 


ity  unavailable 
1990. 

Seduced  funding  forces  staff 
reduction  and  schedule  delays. 


n/a 


NARRATIVE  DESCP.IPTICN  OF  CHANGES  (U) 


TECHNICAL  CHANGES :  None. 


2.  SCHEDULE  CHANGES: 

a.  (U)  NTS  Program  Impact 

c  (U)  Delays  Other  Early  Capability  until  FT  1939. 
o  (U)  Delays  NTF  construction  completion  until  FY  1990.' 
c  (U)  Delays  Cere  Capability  and  support  of  large  scale 
simulations  until  FY  1990. 
h.  (U)  SDI  Impact: 

o  (U)  Delays  until  FY  1  990  the  means  to  evaluate  and  verify  the 
interoperability  of  SDS  elements. 

3.  COST  CHANGES:  None 

F.  (U)  PROGRAM  DOCUMENTATION : 

(U)  Raquesu  for  Proposal  FI  95  23—37 —3.— 0005';  Statement  of  Work  for  the  NT3 
Integration 

(U)  ESD  Contract  FI  3623-33  — C— 0012;  Martin  Marietta  Implementation  of  the  NT3 

G.  (U)  RELATED  ACTIVITIES: 

o  (U)  Program  Element  0603220C,  Sensors 
c  (U)  Program  Element  0603221C,  Directed  Energy  Weapons 
c  (U)  Program  Element  0503222C,  Kinetic  Energy  Weapons 

c  (U!  Program  Element  Q503224C,  Survivability,  Lethality,  and  Key  Technologies 

H.  (U)  OTHER  APPROPRIATION  FUNDS: 


1  939; 


(U)  MILITARY  CONSTRUCTION S100M  for  NTF  construction  ($3SM-?Y  1  933  ,  $65M-?Y 
Dollars  are  included  in  the  current  c regram  plan. 


ifljsm 


Program  Element:  3633223C  Project  Number:  45 

PE  Title;  Systems  Analysis/Eattle  3udget  Activity:  Advanced  Technology 

Management  IU )  Development  (02) 


I.  (U)  INTERNATIONAL  CCCPE5ATIVE  AGREEMENTS:  Martin  Marietta,  the  prime  NT3 
integration  contractor,  is  working  with  Ferranti  of  the  United  Kingdom  to  1 ) 
identify  issues  associated  with  the  interoperability  of  a  European  test  bed  and  the 
NT3  and  2)  to  develop  experimental  design  concepts  to  support  the  evaluation  of 
strategic  defense  system  and  theater  missile  defense  architectures.  The  extent  of 
the  cooperative  effort  is  yet  to  be  determined. 

J.  (U)  MILESTONE  SCHEDULE: 

FY  1  93 3 _ —  Early  Analysis  Capability,  Early  Operational  Capability 

FY  1  939  -  Prototype  Capability,  Other  Early  Capability 
FY  1  990  -  Complete  NT?  Construction,  Cora  Capability 

FY  1991  -  Continue  evolutionary  development  of  capability  to  conduct  simulations  and 
experiments  in  support  of  strategic  defense  system  evaluation  activities. 


7Y  1  330/1991  3I2NNIAL  P-DT&Z  DESCRIPTIVE  SUMMARY 


Program  Element:  CS33223C  Project  Number:  46 

PE  Tide:  Systems  Analysis  and  Battle  Budget  Activity:  02  Advanced  Technology 
Management  Develcpement  (U) 

Projecn  Title:  Strategic  Defense  (SDS)  Phase  I  Engineering  (U) 


A.  (U)  3SSCURCZS: 


Number  S 
Title 

SDS  Phase  X 
Engineering  iU) 


!$  in  Thousands) 

?Y 33  7Y39  FY90  mi  To  Total 

Actual  Sst  Sst _  Est  Como  Program 

45,201  53,473  125,210  155,531  Continuing 


;U)  3P.IZ7  DZSCP.IPTXCN  0?  MISSXCN  BZCUIgEMENTS  AND  SYSTEM  CAPABILITIES 


(U)  This  nrciect  suoports  the  sysnem  design  the  SDS.  Tho  threat  is  the 
ballistic  missile  nuclear  deliver*/  capability  of  u_  soviet  Union.  Recognizing 
that  nc  corner eh ensive  strategic  defense  system  could  be  deployed  all  at  once, 
the  concent  of  chased  svstem  has  been  structured.  Gcals  of  a  Phase  I  system 
are : 


1.  IU)  Deny  the  Soviets  confidence  in  the  military  effectiveness  and 
political  utility  cf  a  ballistic  missile  attack; 

2.  (U)  Secure  significant  military  capability  for  the  U.S.  and  its 
allies  to  deter  aggression  and  support  their  mutual  strategy  in  the  event 
deterrence  should  fail;  and 

3.  C U 1  Secure  a  defense-dominated,  strategic  environment  in  which  the 
U.S.  and  its  allies  can  deny  to  any  potential  agressor  the  military  utility  of 
ballistic  missile  attack. 


(U)  Phase  I  c:  SDS  would  be  sized  and  given  sufficient  capability  to 
achieve  specific  military  and  policy  objectives  and  lay  the  ground  work  for  the 
deployment  cf  subsequent  phases.  Phase  I  would  concentrate  on  boost, 
post-bccsu,  and  lata  midcourse  intercept  layers.  The  boost  and  pcst-bccst 
layers  could  consist  cf  space-based,  kinetic-kill  interceptors  (S3I)  combined 
with  surveillance  and  tracking ' satellite  sensors  in  geosynchronous  orbit.  The 
late  midcourse  phase  intercept  layer  could  consist  of  ground-launched 
interceptors,  combined  with  ground-launched  surveillance  probes  or  space-based 
surveillance  platforms,  to  destroy  nuclear  weapons  that  were  net  destroyed  in 
the  beest  cr  pcst-bccst  layer  defense.  Subsequent  phases  c:  deployment  could 
augment  and  upgrade  Phase  I  assets. 

(U)  The  major  project  activity  is  the  Phase  1  System  Engineering  and 
Integration  effort  being  conducted  bv  a  competitively  selected  contractor 
supporting  the  program  in  defining  system  requirements,  coordinating  system 
interface  requirements,  allocating  functional  requirements  to  the  Phase  1 
elements,  and  participating  in  integrated  systems  testing  activities.  Included 
in  this  project  is  a  Phase  One  Engineering  Team  (POET),  composed  cf 
net-fer-prof it  members,  that  supports  Phase  1  and  follcw-cn  phase  architecture 
and  threat  definitions,  as  well  as  performing  engineering  trade-eff  analyses. 


] 


Program  Element:  0S33222C  Project  Number:  46 

PE  Title:  Systems  Analysis  and  Eattle  Budget  Activity:  02  Advanced  Technology 

Management  Develcpement  (U) 

C.  (U)  PROGRAM  ACCCMP1ISRMENTS  AND  PLANS 

1  .  (U)  EY1  93  3  Ac c cmo  1  i shment 3 :  Under  ether  projects  within  Program 

Element  0633223C  the  following  were  accomplished: 

c  { U 1  The  Phase  Cne-Zngineering  Team  was  initially  formed  in  November  1987 
with  new  members  joining  the  team  during  the  year. 

c  (U)  The  System  Engineering  and  Integration  contract  to  develop  a 
system  design  was  awarded  to  General  Electric  in  May  1  988  . 

2.  (U)  7Y1939  Planned  Program: 

c  (U)  Establish  an  integrated  system  engineering  network  located  at  each 
element  and  executing  agent  across  the  nation  to  develop  the  SDS  Phase  I 
system  design. 

c  (U)  Conduct  an  interim  review  of  system  requirements  and  system  design 
activities  to  prepare  fer  the  System  Requirements  Review  in  PY1990. 

3.  (U)  PY1990  Planned  Program: 

c  (U)  Finalize  and  flew  down  mission  requirements  to  the  elements. 

c  (U)  Complete  development  of  and  release  system  level  'A*  speccf ication 
and  element  interface  requirement  documents. 

c  (U)  Identify  ground-based  facility  requirements. 

o  (U)  Complete  pilot  Command  Center  initial  design. 

o  (U)  Initiate  and  conduct  pilot  Command  Center  demonstrations. 

o  (U)  Conduct  a  System  Requirements  Review  to  establish  the  initial  system 
design . 

o  (U)  Establish  a  test  program  and  use  results  from  National  Test  Bed 
simulations,  technology  projects/  and  element  programs  to 
refine  the  system  design. 

4.  (U)  FY1991  Planned  Program: 

o  (U)  Control  performance  requirements  baseline. 

c  (U)  Enhance  Command  Center  functionality. 

o  (U)  Conduct  the  System  Design  Review. 

!U!  CcntrcL  and  refine  the  system  design  baseline. 


c 


Program  Element:  0503222C 
PE  Title:  Systems  Analysis  and  Battle 
Management 


Project  Number:  45 

Budget  Activity:  02  Advanced  Technology 
Develcpement  (U) 


c  (U)  Continue  pilot  Command  Center  demonstrations  at  increasing  levels 
of  fidelity. 

o  (U)  Continue  development  cf  higher  fidelity  simulations  and  evaluate 
test  results  from  National  Test  3ed. 

c  { U )  Continue  evaluation  cf  technologies  and  effectiveness  cf  EDI 

research  efforts 

5.  tU)  Program  Plan  to  Completion:  This  is  a  continuing  program. 

D.  (U)  WCP.K  PERFORMED  BY:  The  System  Engineering  and  Integration  contract 

is  performed  tv  General  Electric,  Valley  Pcrge,  PA.  The  Phase  Cne  Engineering  Team 
draws  ins  members  from  the  following:  Aerospace,  Los  Angeles,  CA;  Applied  Physics 
Lab,  Laurel,  ME;  Draper  Lab,  Cambridge,  MA;  DMA,  Washington,  DC;  IDA,  Alexandria,  VA; 
MIT/LL,  Lexington,  MA;  Mitre,  McLean,  VA  and  Bedford,  MA;  NSA,  Pt.  Meade,  MD;  Sandia 
NL,  Albuquerque,  NM;  USASDC,  Washington,  DC  and  Hunnsville,  AL. 

E.  (U)  CCMFAP.ISCN  WITH  FY1939  DESC-ilPTIVE  SUMMARY: 


TYPE  OF 
CHANGE 

Impact  on  Systems  Capabilities 

Impact  on  Schedule 

Impact  on 

FY  1990  Cost 

Tech 

N/A 

N/A 

N/A 

Schd 

Systems  Reqts  Review  Delaved 

N/A 

None 

Cost 

N/A 

N/A 

N/A 

NARRATIVE  DESCRIPTION  CF  CHANGE 

S  (U) 

1  . 

(U)  TECHNICAL  CHANGES:  The  syst 

em  architecture  is  c 

entinuing  to 

evolve  as  the  result  of  technology  projects  become  known  and  archi¬ 
tecture  trade  studies  are  completed.  Allocation  cf  system-level 
requirements  to  elements  is  beginning  to  be  established. 

2.  (U)  SCHEDULE  CHANGES :  The  System  Requirements  Review  planned  in 
EY1939  is  new  scheduled  for  FY1990. 

3.  (U)  COST  CHANGES:  None. 

(U)  PROGRAM  DOCUMENTATION : 


o  System  Concept  Paper  4/38 
o  Test  and  Evaluation  Master  Plan  5/37 
o  SDI  Program  Master  Plan  4/33 

C-.  (U)  RELATED  ACTIVITIES: 


c 

c 


Program  Element  0503223C, 
Program  Element  0503220C, 
Assessment  (SATXA). 
Program  Element  05O3222C, 


SA3M  (System  Analysis  and  Battle  Management) . 
Surveillance,  Acquisition,  Tracking  and  Kill 

Kinetic  Energy  Weapons  (XEW)  . 


c 


Program  Element:  0S33222C  Project  Number:  45 

PE  Title:  Systems  Analysis  and  3attle  3udget  Activity:  02  Advanced  Technology 
Management  .Deveicpement  (U) 


c  Program  Element  0603224C,  Survivability,  Lethality  and  Key 
Technologies  (SLKT). 

o  Related  activities  involve  .all  -Services  and  Agencies  in  accordance  with 
EcED  5141.5,  dated  June  4,  1987. 

c  The  Phase  I  SES  System  Engineering  Project  has  been  created  to  integrate 
all  Phase  I  system  efforts  to  preclude  any  unnecessary  duplication  cf 
effort. 

H.  (U)  OTHEP.  APPROPRIATION  FUNDS:  NONE 

I.  [U1  INTER-NATIONAL  COOPERATIVE  EE? CRTS :  N/A 


J.  (U)  MILESTONE  SCHEDULE: 

(U)  Interim  Requirements  Review  2Q/EY39 
1U)  Svstem  Requirements  Review  2Q/7Y9Q 
(U)  Escatlish  SDII  EY90 
(U)  Sysnam  Design  Review  EY92 


m  'u  'a>  ct 


?Y  1  930/:  991  3IZNNIAL  P.DT3Z  DESCRIPTIVE  SUMMARY 


Program  Z lament :  06032Z ZC 

?Z  Title:  Systems  Analysis/Battle  Management 
Project  Title: 


Project  Number:  47 
Budget  Activity:  02 


A.  (U)  PZZCUP-CZS  ($  in  Thousands) 
Pcoular  Ff  1  333  ?Y  1339 


T!  1390 


7Y  1391 


To 


Name  Actual 

Test  and  Evaluation  5,331 


Estimate  Zstimate  Zstimate  ComDlete 


3/4’ 


9,33! 


14,977  Continuing 


3  .  ( U 1  BPIZZ  CZSCP.IPTllN  CP  M2ZZ:CN  ZZCUIPZMZNT  AND  SYSTEM  CAPABILITIES: 

This  project  provides  for  the  review  and  coordination  of  the  overall  test 
and  evaluation  function  within  the  Strategic  Defense  Initiative  Organization 
(SDTG)  and  independent  assessment  of  the  Development  Test  and  Zvaluation 
(DT3Z)  of  the  Strategic  Defense  System  (SDS).  This  includes  T&Z  policy  and 
criteria  development,  test  planning  and  design,  evaluation  of  test  results  and 
their  dissemination,  support  and  coordination  of  resource  requirements  both 
for  individual  tests  and  for  the  development  of  future  methods  and  subsystems 
fcr  testing  including  the  coordination  of  facilities,  construction  and  target 
requirements,  and  central  coordination  for  SDIO  with  test  ranges  and  T&Z  units 
within  the  Services  and  their  field  centers.  Specific  products  resulting  from 
his  project  are  the  SDS  Test  and  Evaluation  Master  Plan  (TEMP),  Evaluation 
epcrts,  Integrated  T3I  Schedule,  T£Z  Facilities  Investment  Plan,  Target 
rcgraming  Plan,  SDI  Integrated  Launch  Manifest  and  the  SDT  Frequency 
uppcrtability  Plan.  This  project  also  provides  fcr  the  oversight  of  these 
activities  necessary  to  obtain  frequency  support  for  radio  frequency  and 
electro-crticai  emitters. 


C. 


PP.CGPA.M  ACCOMPLISHMENTS  AND  PLANS : 


1  .  !U)  FY  1  93  3  Accomplishments : 

c  ( U )  Presentatic"  cf  treaty  compliance  information  on  current  testing 

to  the  Congress,  support  in  the  development  cf  SDIO  positions  and 
policy  regarding  both  the  IN?  and  STAP.T  Treaties,  and 
dissemination  cf  new  impact  information  on  upcoming  testing  under 
IN?  Treaty  constraints. 


(U)  Update  c:  the  SDS  TEMP  in  support  cf  reviews  cf  the  Phase  I 
System  by  the  Defense  Science  Beard  !DS3)  and  the  Defense 
Acquisition  Beard  (DA31. 

(U)  Enlargement  of  the  Test  and  Evaluation  Working  Group  (TEWG)  in 
membership  and  subcommittee  structure  to  deal  with  testing 
crcclems  in  creater  decth  and  broader  coordination  to  uncover 
gaps  and  overlaps  in  responsibilities. 

(U)  Gathering  and  updating  data  on  TiZ  field  center  and  individual 
SDIO  test  requirements,  costs,  schedules,  facilities  and 
resources,  criteria,  measures  cf  effectiveness,  data 
acquisition  techniques,  and  plans  for  dissemination  cf  results. 


IB 


Program  E: 
?E  Title: 

c  I 

c 

2. 

c 

c 

c 

o 

c 

3. 


emer.t:  0  5  332 
Systems  Ana 


I 


1 2C 

Lysis/Battle  Management 


Project  Number:  47 
Budget  Activity:  02 


Ui  Initialed  major  funding  support  to  USA?  Space  Division's 

studies  fcr  one  development  of  a  worldwide  Space  Test  2ange  (STS) 
on  which  SDTO  would  anticipate  much  use  and  dependence  in  the 
future.  The  STS  will  provide  for  the  integration  of  existing 
range  capabilities  and  develop  planning  and  coordination  to 
facilitate  cn-orbit  testing  and  safety. 


Specific,  direct  support  to  individual  SDIO  tests,  such 
as  the  completion  of  acquisition  to  encryption  components 
for  the  STASIAS  Experiment  and  funding  fcr  data  gathering 
aircraft  collecting  missile  plume  r ad i erne try  and  spectrometry. 


( U 1  ~Y  1  933  Planned  Program : 

;U!  Annual  uocate  of  the  SDS  TEMP  and  continue  support  to  SDS 

Phase  I  effort  including  TEMP  updates,  to  greater  development 
of  TE'j «G  interfaces  and  responsibilities,  to  the  STR  study, 
and  to  improvements  in  data  collection  sources  and  methods  for 
better  availabilitv  of  information  to  users. 

■a 


(U)  Increase  and  initiate  new  TiE  support  to  the  Technologies 
side  of  STIC  fcr  foliew-on  elements  of  the  SDS,  participate 
in  the  National  Test  Bed  (NT3)  validation  and  verification 
fcr  SCI?  users,  and  improve  data  collection  and  availability 

v-  *  oi  2.  ^  uj  tf  r  5 . 


( U ! 


Initial  develcomer.t  of  STB  caoabili 


ies  and  implementation  plan. 


(U)  The  organization  and  development  of  an  overall  SDIO  targets 

project  is  new  being  assigned  to  TiE  as  a  new  effort,  and  work 
in  this  area  will  grew  throughout  the  year. 

(U)  Initiation  of  a  program  to  define  and  integrate  data  management 
and  analysis  centers  throughout  the  SDI?  to  facilitate  maximum 
use  of  data  collected  by  SDI  TiE  activities. 

!U)  FY  1930  Planned  Prcoram: 


(U)  Annual  update  cf  the  SDS  TEMP  and  intensify  support  to  the  SDS 
Phase  I  effort  in  ail  ways  noted  above  by  increasing  TiE  support 
to  promising  weapon  and  sensor,  large-scale  develcpmi  nt  testing 
under  Technologies  that  will  be  expanding  during  this  fiscal 
year.  TiE’s  responsibilities  and  effort  for  SDIO  targeting 
will  also  grow. 


U 


rn 
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rcgram  Element:  060322 3C 

i  Title :  Systems  Analysis/Battle  Management 


Project  Number :  47 

Budget  Activity:  02 


c  (U)  Addition  c£  STS  enhancements  based  cn  the  FY  1  939  plan. 

4.  { U 5  FY  1991  Planned  Program: 

c  !U)  Annual  update  of  the  EDS  TEMP  and  greater  involvement  and 

support  as  tasting  intensifies,  especially  in  the  testing  of 
specific  elements  of  the  SDS  Phase  I  system,  and  integrated  tests 
across  several  elements  involving  mere  sophisticated  simulation 
support . 

o  !U!  Support  to  the  Technologies  area  is  anticipated  to  increase  at 
a  moderate  pace,  as  will  the  SDIO  targeting  effort  during  this 
fiscal  year. 

3.  :U)  Program  to  Completion: 

c  ;U!  The  Til  support  level  to  the  S2TP  is  expected  to  increase  only 

slightly  in  the  cut  years  and  held  relatively  level  thereafter  as 
diminished  tasting  is  approximately  offset  'ey  inflation. 

D.  CU)  VCZZ  PERFORMED  BY:  Support  for  the  small  SDIO  TSE  team  is  provided 
by  support  contractors,  including  Federally  Financed  Research  Centers  and 
small  businesses,  such  as  the  Institute  for  Defense  Analysis,  The  Analytic 
Sciences  Corporation  (only  through  FY  1939!,  Automation  Research  Systems,  and 
another  contractor  currently  in  source-selection . 

E.  (’Ji  COMPARISON  WITH  7  9  3  3  DESCRIPTION  SUMMARY:  This  is  a  new  project 
number.  In  the  F Y 1 933/1339  Congressional  Descriptive  Summary,  the  TIE  effort 
described  herein  vas  included  in  the  Support  Programs  summary,  Project  07,  of 
this  Program  Element. 


TYPE  OF 

Impacu  cn  System 

Impact  cn 

CHANGE 

Capabilities 

Impact  cn  Schedule 

FY  1990  Cost 

gram  Element:  Q503222C 

Title:  Systems  Analysis/Batti e  Management 


Project  Number:  47 
Budget  Activity:  02 


?.  (U)  Pr.CGPAM  DOCUMENTATION:  N/A 

C-.  (U)  RE—ATEJ  ACTIVITIES: 

c  tU )  Program  Element  0503220C,  Sensors 

c  (U)  Program  Element  Q603221C,  Directed  -Energy  Weapons 

c  !U)  Program  Element  0533222C,  Kinetic  Energy  Weapons 

c  (TJ)  Program  Element  QS32224C,  Survivability,  Lethality  and  Key 

Technologies 

c  (U)  Program  Element  Q604940D,  Central  Test  and  Evaluation 
Investment  Program 

c  (U)  Program  Element  0505 1  1  3D,  Director  of  Operational  Test 
and  Evaluation 

K.  (U)  CTHBB  APPr.CPBIATICN  FUNDS :  None 

I.  (U)  INTEPJ1ATICNAL  CICPEBATICN  AGREEMENTS :  None  directly,  but  TSE  sup¬ 
ports  joint  tests  arranged  and  managed  by  other  offices  within  the  SDIO  or 
their  field  agents. 

J.  (Ul  MILESTONE  SCHEDULE:  As  dictated  by  Phase  I  and  Follcw-cn  Element 
test  milestones  and  schedules,  or  updates  to  the  TEMP  to  meet  DS3  and  DAB 
reviews . 


FY1 33-3/1931  BIENNIAL  PETSZ  DESC2IP7I72  SUMMARY 


Innovative  Science  and  Technology 

12,335  12,293  23,322  20,302  Continuing 


Program  Element:  0602222C  Project  Number:  81 

PE  Title:  Systems  Analysis  and  Budget  Activity:  02 

Battle  Management  (U)  Advanced  Tecnnclcgy  Development 

A.  (U)  RESOURCES  ($  in  Thousands) 

Popular  FY33  PY39  7Y30  FY91  To  Total 

Name  Actual  Estimate  Estimate  Estimate  Ccmnleta  Program 


Total 


12,335 


12,39: 


20,302 


Continuing 


3.  (TJ)  BP.IZ?  SESCPEPTICN  C?  MISSION  PECUIPEMENT  AND  SYSTEM  CAPABILITIES:  Explores 
innovative  technologies  for  systems  analysis  and  battle  management.  Seeks 
revolutionary  breakthroughs  in  all  technologies  that  would  make  a  leap  in 
c stability  for  SDI  systems  analysis  and  battle  management.  The  funding  totals 
also  include  ail  EDI  S3 12  awards,  which  make  about  a  third  c:  FY  39  totals. 

C.  (U)  PP-CCP-AM  ACCOMPLISHMENTS  AND  PLANS: 

(U)  ?' Y 1  9 3  3  Ac c cms  1  i s hm e n t s :  1ST  research  advanced  many  innovations  for 
consideration  by  SDI  system  designers.  One  researcher  won  the  AD? A  Crazier  Prize 
for  his  neural  network  research  in  tracking  multiple  bodies.  Cther  accomplishments 
include  the  following  innovations: 

o  (U)  Calculated  that  the  mid-course  problem  would  be  a  little  less  daunting 
because  the  warheads  would  be  sc  clustered  in  the  last  5-5  minutes  that  the  scale  of 
the  detection  problem  would  reduce  to  the  square  root  of  their  number. 

o  (U)  Simplified  the  Joint  Probabilistic  Data  Association  Algorithm  for  finding 
targets  in  clutter. 

c  (U)  Cut  beam  divergence  by  two-thirds  for  stripe  domain  carnet  laser  beams 
to  be  used  for  satellite  intercommunication. 


(U)  FY1939  Planned  Prccrams:  1ST  continue  to  explore  the  cutting  edge  of 
systems  and  battle  management  technologies.  For  example: 

o  (U)  Demonstrate  intarsatellite  laser  communication  that  is  inherently 
jam-resistant,  high  data  rata,  light,  and  lew  power. 

c  (U)  Develop  a  technology  feasibility  demonstrator  for  advanced  signal  and 
data  prccassing  by  merging  several  independent  university  type  research  projects 
into  a  central  integrator. 

o  (U)  Continue  the  search  fer  revolutionary  technologies. 

(U)  FY1 990/1 991  Planned  Programs:  Continue  exploratory  innovations.  Specific 
projects  cannot  be  predicted. 

(U)  S3  IP.  Accomplishment  ar.d  Plans:  No  S3  IP.  Phase  2  has  yet  been  completed.  SDI 
has  selected  29  Phase  2  winners  in  SA/3M  technologies.  About  half  have  started  the 
Phase  2  work.  In  FY33  it  also  selected  10  new  Phase  1  winners.  The  first  Phase  2 
ccmcleticns  will  hacce.n  in  FY33. 


H  01 

n.  o. 


cgram  Element:  CS33222C 
Title:  Systems  Analysis  and 
3attle  Manacement  (U) 


Project  Number:  81 
Budget  Activity:  02 
Advanced  Technology  Development 


D.  CU1  WORE  BHBFCRMZD  BY :  Various  institutions  (universities,  private  firms, 
national  laboratories,  federally  funded  research  centers)  under  contract  to  Army 
and  ether  agencies. 

Z.  ( U )  COMPARISON  VITH  FT33  DESCRIPTIVE  SUMMARY:  Technical  accomplishments  are  all 
first-ever  events. 


Bi 

BHBBH 

Impact  on 

FY  1990  Cost 

f 

Tech 

N/A 

N/A 

N/A 

Schd 

N/A 

N/A 

N/A 

Cost 

N/A 

N/A 

N/A 

NAE.RATI 7Z  DESCRIPTION  C?  CHANGES  (U) 

TECHNICAL  CHANGES:  None 
SCHEDULE  CHANGES:  None 

CCST  CHANGES:  None 

F.  (U)  PROGRAM.  DOCUMENTATION :  N/A 

G.  (U)  BELATED  ACTIVITIES:  1ST  cc.ntitutes  tchnclcgy  advances  to  all  SDI  elements 
and  to  military  and  civil  applications.  Many  of  technical  advances  will  have  vide 
impact  on  military  and  civil  technology. 

H.  (U)  CTHZH  APPROPRIATION  FUNDS:  None 

I.  ! U )  INTERNATIONAL  COOPERATIVE  AGBEEMZNTS :  None 

J.  (U)  MILESTONE  SCHEDULE:  Net  Applicable.  Research  is  the  forefront  of 
technology  where  events  cannot  be  predicted. 


1  .  (U) 

2.  (U ) 

3.  (U1 


FY  1  930/1  991  BIENNIAL  RDTS.E  DESCRIPTIVE  SUMMARY 


Pregram  Element:  *0503223  Project  Number :  83 

PE  Title:  Systems  Analysis  &  Battle  Management  Budget  Activity:  02 


A.  (U)  RESOURCES  ($  in  Thousands) 
Project  Title:  Succcrt  Programs 

Popular  Name: 

Succcrr  Proarams 


?Y33  FY39  PY90  FY91  To  Total 

Actual  Est _ Est _ Est  Como  Proa 

22,352  53,259  70,553  70,371  Continuing 


B.  (U)  BP.IEP  CESCP.IPTICN  Or  MISSION  "REQUIREMENT  AND  SYSTEM  CAPABILITIES: 

This  project  provides  funding  for  Army  and  Air  Force  program  management,  the 
Stratecio  Defense  Initiative  Institute  (SDII),  the  Advanced  Research  Center  (ARC), 
and  the  Program  Planning  function  of  the  Strategic  Defense  Initiative  Organiza¬ 
tion  . 

1  .  tU)  The  Army  and  Air  Force  funding  covers  expenses  fer  civilian  personnel, 
travel  ! TDY ) ,  training,  rents,  communications,  information  management,  utilities, 
or  inning  and  reproduction,  supplies,  equipment,  and  contracts  for  research  and 
support  services. 

2.  (U)  The  SDII,  which  has  net  yet  been  established,  would  serve  primarily  as- 
a  systems  engineering/systems  integration  FFRDC  for  the  SDIO. 

3.  (U)  The  ARC  is  an  advanced  computation  technology  system  providing  the 
operational  test  bed  for  resolving  3.M/C3  issues  for  the  SDI  program. 

i.  !U)  The  SDIO  Directorate  of  Program  Planning  develops  and  prepares  the  SDI 
Program  Master  Plan  for  the  technology  and  systems  efforts  cf  the  Strategic 
Defense  System. 

C.  ( U )  PROGRAM  ACCOMPLISHMENTS  AND  PLANS  : 

1  .  (U)  The  funding  provided  to  the  services  by  this  project  enables  them 
to  centralize  recurring  operating  costs  so  that  funding  for  technical  research  may 
be  devoted  sclelv  toward  that  ourocse . 


2.  (U)  The  cDII  would  conduct  studies  and  analyses  of  emerging  technologies 
and  systems  ccncects.  The  Institute's  functions  would  include,  but  would  net  be 
limited  to, 

a.  (U)  identifying  and  evaluating  existing  and  potential  technological 
advances  and  systems  concepts; 

b.  (U)  reducing  the  costs  and  increasing  the  effectiveness  of  both  basic  and 
applied  research; 

c.  (U)  advising  SDIO  on  the  utility  cf  integrating  each  aspect  cf  the  SDI 
program; 

d.  (U)  assessing  and  developing  evolving  technical  requirements, 
architectures,  and  test  bed  requirements; 

\m\  looinrn 
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Program  Element:  J3S33223  Project  Number:  83 

PE  Title:  Systems  Analysis  *  Battle  Management  3udget  Activity:  02 

e.  C U )  integrating  cf: er.se/de: ense  scenarios  and  analyses  into  useful 
conclusions; 

f.  (U)  framing  issues  for  decision  by  SDIO; 

g.  (U)  developing  and  maintaining  a  data  base  on  active  SDI  projects  and 
capabilities,  and  continually  analysing  these  for  overlap,  duplication,  and 
opportunities  for  coordination;  and 

h.  t’J)  coordinating  technical  tasks  and  serving  as  a  liaison  with  the 
military  services,  industry,  universities,  and  government  laboratories. 

3.  (U)  The  AP.C  will  support  the  SDIO  Milestone  II  efforts  in  the  1990's. 
Current  facilities  at  Huntsville  (US  Army  Strategic  Defense  Command)  already 
succort  Phase  I  architecture  analysis.  Furthermore,  it  represents  the  only  opera¬ 
tional,  high-fidelity  simulation  capable  of  providing  end-to-end  2M/C3  issue  reso¬ 
lution  through  1991.  After  this  time,  the  ABC  will  become  a  major  element  cf  the 
National  Test  Bed. 

4.  (U)  The  funding  for  Program  Planning  enables  SDIO  to  establish  master 
schedules  cf  technical  and  programmatic  milestones,  develop  descriptions  cf  tech-  * 
nical  program  content,  and  evaluate  program  progress  using  risk  assessment,  tech¬ 
nology  maturation,  and  critical  path  methodologies.  The  Directorate  of  Program 
Planning  accomplishes  these  tasks  through  its  Long-range  Planning  Diviscn,  Near 
Term  Planning,  and  Planning  Analysis  Divisions. 

D.  ’.U)  WCP.F  PZP.FCr_y.ED  BY: 

I.  £ U )  Primarily  the  civilian  employees  c:  the  Army  Strategic  Defense 

Command  (Huntsville  AL  and  Crystal  City  VA)  and  the  Air  Force  Space  Division  (Lcs 

Angeles).  Civilian  personnel  costs  comprise  60%  of  the  support  programs  funding 

crcvided  to  the  services.  Work  is  also  Derfcrmed  bv  the  following  maicr  ccntrac- 

*  *  —  - 

tors: 


Integration  Support,  Ford  Aerospace  Division,  Lcs  Angeles  (A?) 

Systems  Engineering  Support,  AN  SEP.  Inc.,  Lcs  Angeles,  (AF) 

C&M  for  Simulation  Center,  CCLSA  Inc.,  Huntsville  (Army) 

Systems  Engineering  Support,  GP.C  Inc.,  Huntsville  (Army) 

MIS  Software  Maint  &  Op;.s,  Hewlett  Fackard,  Hunstville  (Army) 

2.  (U)  A  specific  site  and  organization  (cr  organizations)  have  not  yet  been 
selected  from  which  to  form  the  SDII.  The  Institute,  however,  would  probably  be 
located  in  the  Washington  D.C.  metropolitan  area  and  initially  employ  about  50 
professionals . 


3.  £UI  The  AP.C  is  presently  operated  and  maintained  by  CCLSA,  Inc.  at  the 
Army  Strategic  Defense  Command  in  Huntsville. 


f  cr 
Inc 


4.  £ U )  The  Program  Planning  function  is  performed 
Program  Planning  with  data  base  management  support 
and  Polaris,  Inc. 


11 

is 


MM 


by  the  the  SDIO  Directorate 
services  provided  by  TASC, 


Program  Element:  *0603223 

PE  Title:  Systems  Analysis  i  3attle  Management 


E.  (U!  CCMPAP.ISCN  WITH  FY39  DESCRIPTIVE  SUMMARY : 
separately  identified  in  previous  submissions. 


Project  Number:  83 
Budget  Activity:  02 


Support  programs  have  not  been 


IMPACT  OF  CHANGES 


CHANGE 


Tech 

Schd 

Cost 


Svstam  Caoabilities 


Schedule 


Budcet  Year  Cost 


None 

None 

None 


None 

None 

None 


None 

None 

None 


3. 


TECHNICAL  CHANGES: 
SCHEDULE  C-ANC-ES : 
COST  C-ANGES : 


NAE5ATI7E  DESCP.IPTICN  OF  GANGES 

N/A 

N/A 

N/A 


r  •  (U1  PP-CGPAM  CCCJMENTATICN :  Services  submit  derailed  justification  using  SDIQ 

Work  Package  Directive  format  to  document  each  year’s  support  program  require¬ 
ments. 


G.  ffJl  BELATED  ACTIVITIES:  Support  programs  funding  for  the  Army  and  Air  Force 
are  also  found  in  each  of  the  other  four  SDIO  pregram  elements  under  Project  83. 

H.  (U)  CTHEP.  APPP.CPP.IATICN  FUNDS :  None 

I.  (Ul  INTEPutATICNAL  CCCPE5ATIVS  AGP.EEMENTS :  None 


7 


RDTil  DESCRIPTIVE  SUMMARY 


..  1330/1991  BIENNIAL 


Program  Element:  0503223 C 
PE  Title:  Systems  Architecture 
and  Beetle  Management 

A.  (U)  Resources  ($  in  thousands) 


Project  Title 

F733 

Poouler  Name  Actual 

FY3  9 
Est 

Techr.clccv  Aooiicaticns: 

1,463 

2,710 

17,000 

17,557 

Total  Project  35 

13,463 

20,277 

3.  (U)  BRIEF  DESCRIPTION  OF 

MISSION 

Project  Number:  85 
3udget  Activity:  02  Advanced 
Technology  Development 


FY90 

FY91 

To  Total 

Est 

Est 

Como let a  Procram 

3,300 

3,000 

Continuing 

19,357 

13,365 

Continuing 

22,367 

22,965 

Continuing 

RECUIP-EMENT  AND  SYSTEM  CAPABILITIES : 


In  response  to  Congressional  and  Presidential  initiatives  on 
competitiveness  and  technology  transfer,  the  Technology  Applications  Program 
was  established  in  1935  to  make  SDI  technology  available  to  federal  agencies, 
state  and  local  governments,  and  U.S.  business  and  research  interests. 

The  objective  of  this  program  is  to  develop  and  support  the  transfer  of  SDI- 
de rived  technology  to  Department  of  Defense  applications  as  veil  as  to  ether 
federal,  state,  and  lecal  government  agencies,  federal  laboratories,  universi¬ 
ties,  and  the  domestic  private  sector.  This  is  being  accomplished  by: 


c  lU)  Identifying  potential  private  and  public  sector  applications  for 
SET  technologies; 

c  (U)  Evaluating  the  commercial  potential  of  Small  Business  Innovation 

Research  (SBIR)  contracts  awarded  to  small  businesses  and  minority 
and  disadvantaged  organisations ; 

c  (U)  Using  the  Technology  Applications  Information  System  (TAIS), 

a  modem-accessible  computer  data  base  which  currently  contains  over 
one  thousand  SDI  technology  abstracts; 
c  (U)  Organising  technology  applications  conferences  and  advisory  panels 
to  provide  individuals  and  organizations  the  information  needed  to 
make  the  business,  licensing,  and  royalty  arrangements  required  to 
accelerate  the  technology's  transfer; 
o  (U)  Working  with  the  military  services. and  ether  Department  of  Defense 
agencies  to  plan  for  the  utilization  of  SDI-related  technologies  in 
cn-gcing  and  future  research  programs  and  chair  the  Joint  SDI- 
Defer.se  Technology  Applications  Panel  tc  review  potential 
applications. 


M.cst  cf  the  funding  in  this  project,  however,  is  allocated  to  the 
Ccngr ess icnally-dir acted  Medical  Free  Electron  Laser  (MEED  Program.  The  MPEL 
pregaram  seeks  to  develop  and  enhance  free  electron  laser  technology  and  to 
assess  hew  the  unique  characteristics  cf  FELs  may  be  exploited  for  applica¬ 
tions  in  medical,  biophysical  and  materials  science  research. 


Program  Element:  050322 3C  Project  Number:  85 

PE  Title:  Systems  Architecture  Budget  Activity:  Advanced 

and  Battle  Management  Technology  Development  (02J 


C.  (U)  PP.CGPAM  ACCCMPLIEKMENT  AND  PLANS: 

FY  1533  Accomplishments: 

c  (U)  Identic icaticn  of  mere  than  25  photoactive  dyes  which  enhance  the 
capability  c:  lasers  in  the  treatment  of  cancer; 

c  !U)  Development  of  a  process,  new  in  use  in  many  hospitals,  to  fragment 
kidney  stones  using  a  pulsed  dye  laser; 

Using  a  free  electron  laser  to  cleanly  cut  live  bone  without  the 
charring  or  burning  usually  associated  with  the  use  of  the  laser; 
Progress  in  the  use  cf  a  photoactive  dye  and  a  laser  as  part  of  the 
treatment  for  seme  types  cf  bene  marrow  cancer; 

Development  of  a  process  to  combine  laser  and  balloon  angioplasty 
as  a  better  way  to  clear  blocked  bleed  vessels; 

Use  c:  the  laser  in  the  welding  cf  small  bleed  vessel  in  place  of 
sutures;  and 

P.esearoh  which  has  produced  a  method  for  cleansing  dener  bleed  in 
blood  banks  cf  viruses  like  HIV  (A.IDS),  Herpes,  Hepatitus  3,  and 
measles. 

(U)  FY  19  3  9  P 1  a n n ed  Program : 

Contracts  with  up  to  10  Historically  Black  Colleges  and  Universities/ 
Minority  Institutions  (H2CJ/MI)  will  be  awarded  to  afford  these  HBCJ/MIs  the 
opportunity  to  understand  the  objectives  cf  the  MFEL  Program  research.  After  6 
months,  three  contracts  will  be  awarded  to  K3CJ/MIs  for  a  three  year  research 
program.  Contracts  will  also  be  awarded  for  the  development  cf  up  to  three 
full  clinical  prototype  radiopharmaceutical  delivery  systems  for  positron 
emission  tomography  diagnostics.  Research  under  the  MFEL  Program  will  continue 
at  the  current  research  institutions. 

(U)  FY  1990/1991  Planned  Program: 

The  Joint  ED I-De:ensa  Technology  Applications  effort  will  continue  to  be 
emphasized,  and  the  review  of  EDI  technology  for  inclusion  into  the  Technology 
Applications  Information  System  computer  data  base  will  be  maintained.  Addi¬ 
tional  meetings  cf  the  technology  applications  panels  to  review  SDI  technology 
for  potential  application  in  biomedical  research;  electronics,  communications, 
and  computer  technology;  power  generation,  storage,  and  transmission;  and 
materials  and  industrial  processes,  will  be  scheduled. 

D.  (U)  V053  PERFORMED  3Y: 

(U)  Medical  Free  Electron  Laser  Program  research  is  being  performed  at: 

1 .  Massachusetts  General  Hospital,  Cambridge,  MA 

2.  University  cf  Utah,  Salt  Lake  City,  UT 

3.  Northwestern  University,  Evanston,  IL 


c  (U) 
c  (U! 
c  (U) 
c  :ui 
c  tu> 


HUSSEED 


:regram  Element:  0533223C  Project  Number:  35 

:E  Title:  Systems  Architecture  Budget  Activity:  02  Advanced 

and  Battle  Management  Technclcgy  Development 

4.  Baylor  Research  Foundation,  Dallas,  TX 

5.  University  of  California,  Irvine,  CA 
5.  City  College  of  New  York,  New  York,  NY 

7.  University  of  Southern  California,  Lcs  Angeles,  CA 
3.  Uniformed  Services  University  of  the  Health  Sciences,  Bethesda,  MD 
3.  Duke  University,  Durham,  NC 

13.  Stanford  University,  Palo  Alto,  CA 

11.  University  of  California,  Santa  Barbara,  CA 

12.  Vanderbilt  University,  Nashville,  TN 

13.  National  Institute  of  Standards  and  Technclcgy,  Gaithersburg,  MD 

14.  University  of  Michigan,  Ann  Arbor,  MI 

15.  Purdue  University,  Vest  Lafayette,  IN 
15.  Princecon  University,  Princeton,  NJ 
17.  University  cf  South  Florida,  Tampa,  FL 

13.  University  cf  California  -  San  Diego,  La  Jolla ,  CA 
13.  University  of  Texas,  Austin,  TX 


E.  (U)  COMPARISON  WITH  FY  1  933  DESCRIPTIVE  SUMMARY :  This  program  was  net 
treated  as  a  separate  project  in  the  previous  submission. 


TYPE  CF 
CHANGE 

Imoact  cn  Systems  Caoabilities j 

’  .  1 

Impact  cn  Schedule 

Impact  on 

FY  1990  Cost 

Tech 

N/A 

N/A 

N/A 

Schd 

N/A 

N/A 

N/A 

Cost 

N/A 

N/A 

N/A 

NARRATIVE  DESCRIPTION  CF  CHANGES  ( U ) 


1  . 

(U) 

TECHNICAL  CHANGES : 

None 

2. 

(U) 

SCHEDULE  CHANGES: 

None 

3, 

(U) 

COST  CHANGES: 

None 

?  . 

(U) 

Freer am 

Documentation:  MFF 

IL  Program  Management  Plan,  October 

1933 

G. 

(U) 

Related 

Activities:  SDIO 

Diretced  Energy  Program  Element,  05 

03221C 

H.  (U)  Other  Aocrcor iaticn  Funds:  None 


I.  (U)  International  Cooperative  Agreements:  None 


J.  (U)  Milestone  Schedule:  Net  Aoolicable 


i/i  ui  lii  ut  i»  ui  *o  "iy  ^ 


FY  1  390/1331  BIENNIAL  RETIE  DESCRIPTIVE  SUMMARY 


rcgram  Element:  05032040  Budget  Activity:  02 

Ltle:  Survivability,  lethality  &  Advanced  Technology  Development  (U) 

Key  Technologies  ( U ) 

.  (U)  RESOURCES  ($  in  Thousands) 


Project 

FY  33 

FY  39 

FY  90 

FY  31 

To  Total 

Number  Title 

Actual 

Est 

Est 

Is* 

Corns  Prco 

50 

Svstem  Survivabilitv  ( U ) 

91 ,305 

102,991 

153,450 

213,114 

Continuing 

T  1 

2  t 

Lethal! tv  i  Target  Hardening  !U)  63,541 

52,213 

124,434 

7  52  , 1  23 

Continuing 

52 

Power  i  Rower  Conditioning  (U) 

97,204 

99,509 

205,295 

235,379 

Continuing 

S3 

Scace  Transportation  &  Support 

!U) 79 , 55  3 

55,000 

124,309 

154,750 

Continuing 

54 

Materials  and  Structures  (Ui 

24,390 

30,731 

53,423 

35,061 

Continuing 

;  ; 
-a 

Countermeasures  (U) 

21 ,245 

22,270 

34,994 

42,356 

Continuing 

31 

Innovative  Science  »  Tech  (U) 

22,500 

13,375 

40,905 

43,610 

Continuing 

33 

Sucocrt  ?r corams  [UI 

23,131 

15,243 

3,472 

3,573 

Continuing 

TOTAL  FOR  PROGRAM  ELEMENT  (U) 

423,574 

405,343 

/  7  5,73  / 

347,575 

Continuing 

3. 

(U)  'BRIEF  DESCRIPTION  CF  EL EM 

E!JT :  This  pregram  elemen 

t  is  one 

of  six 

established  to  imsiement  the  President’s  Strategic  Defense  Initiative  and  pro¬ 
vides  for  development  of  key  technologies,  such  as  space  launch,  and  for 
research  into  critical  issues,  such  as  weapon  effectiveness  and  system  surviv¬ 
ability,  which  must  be  separated  from  the  system  or  technology  proponent  to 
ensure  impartial  assessments.  Specific  activitas  include: 

1 .  !U)  Develcoing  technologies  and  tactics  to  ensure  the  functional 
survivabilitv  of  potential  elements  c:  a  strategic  defense  system  in  the  face 
cf  a  determined  Soviet  effort  to  render  it  ineffective. 

2.  !U)  Reducing  the  major  uncert.  .ties  in  SET’s  knowledge  cf  weapon 
effects  and  target  vulnerability  thereby  providing  essential  knowledge  needed 
by  system  designers  trading  off  system  size  and  technical  approaches. 

3.  (U)  Development  cf  electrical  power  generation  and  conditioning 
technologies  for  strategic  defense  elements  requiring  large  amounts  of 
specially  conditioned  electrical  power. 

4.  ( U )  Developing  technologies  to  improve  significantly  space 
transportation  and  support  capabilities  including  transportation  to  orbit  and 
repair/resupply  on  orbit. 

5.  (U)  Performing  research  cn  materials  and  large-scale  structures  for 
elements  cf  a  strategic  defense. 

6.  (U)  Identifying  likely  Soviet  countermeasures  to  strategic  defense 
system  concepts  and/cr  individual  system  components. 

7.  (U)  Promoting  research  in  fundamental  science  and  engineering  in 
technical  areas  aoclicable  to  ballistic  missile  defense. 


•U  ft  in 


FY  1  330/1  391  BIENNIAL  RDTSE  DESCRIPTIVE  SUMMARY 

Program  Element:  06 3 322 4C  Project  Number:  SO 

PE  Title:  Key  Technologies  Budget  Activity:  02  Advanced 

Technology  Development 


A. 'U)  RESOURCES  ($  in  Thousands) 

Preface  Tide  Survivability  Project 

FY  1  333  FY  1  333  FY  1  390  FY  1331  To  Total 
Actual  Estimate  Estimate  Estimate  Complete  Program 
31,305  102,331  153,450  213,114  Continuing 

B .  ; U )  BRIEF  DESCRIPTION  CF  MISSION  REQUIREMENT  AND  SYSTEM  CAPABILITIES: 


(U)  The 
survive 
urvivab 
3  c  r*  T»  c  1  c 
base  I 
Analysis 
Test*,  Va 
formally 
transfer 


Survivability  Project  is  responsible  for  assuring  that  SDS  can 
a  determined  Defense  Suppression  Threat  (DST) .  The  FY  33/90/91 
ility  Project  will  focus  cn  ensuring  appropriate  survivability 
gy  developments  will  support  Full  Scale  Development  (FSD)  for 
Elements .  Issues  addressed  in  this  Project  include  Survivability 
and  Modeling;  Technology  Development;  Technology  Transfer;  and 
lidaticn,  and  Evaluation.  Threat  Definition  Responsibility, 
a  responsibility  of  the  Survivability  Project,  has  bean 
red  to  Program  Element  0603 223C. 


1 . (U)  Survivability  Analysis  and  Modeling  -  The  Survivability  Project 
has  shewn  that  "individual  survivability  options  vs.  individual 
threats"  is  an  adequate  approach  for  SDI  survivability  needs.  Studies 
hava  shewn  that  by  combining  suites  of  survivability  enhancement 
options,  cost-effective,  synergistic  survivability  results. 

2.iU)  Technology  Development  -  Survivability  technologies  for  Phase  I 
are  being  developed  and  demonstrated  for  protection  against  DSTs. 

3. (U)  Technology  Transfer  -  We  are  requiring  contractors  tc  develoD 
and  implement  infusion  plans  to  incorporate  available  technology. 

4. (U)  Test,  Validation,  and  Evaluation  -  Aggressive  Above  Ground  Test- 
.r.g  .ACT;  and  Underground  Testing  (UGT)  are  accomplished  to  prove 
technologies.  The  Integrated  Survivability  Experiment  (INSURE)  will 
comprise  a  major  portion  of  the  FY  90/91  effort.  This  program  vali¬ 
dates  survivability  technologies  in  as  near  to  operational  configura¬ 
tion  as  possible  prior  to  MS  II. 

(U)  The  above  items,  taken  as  a  whole,  will  provide  SDS  with  the  vali¬ 
dated  technologies  and  concepts  necessary  for  overall  SDS  survivability. 

C.  (U)  PROGRAM  ACCOMPLISHMENTS  AND  PLANS: 


( U I  FY  1933  Accomplishments: 

c  C U >  Defensive  Shield  Demonstration  (DSD):  preliminary  designs 
completed,  continued  laser  and  KEV  tests. 

c  (U)  Developed  optics  vulnerability  database;  began  hardness 
improvements. 

c  (U)  redeemed  additional  A.GTs  cn  new  optical  coating  techniques  to 
demonstrate  JCS  or  higher  vulnerability  levels. 

_ mini  anninrn _ 


gram  Element 


:  3532  22  4C 

echr.clcoies 


Project  Number: 
Budget  Activity: 


S3 

02  Advanced 


Technology  Development 


c  (U) 
c  (U) 
c  CU) 

c  tu; 

c  ( U  i 
c  (U 5 
o  (U) 
c  (>' 


Befined  analytical  techniques  to  predict  survivability  levels  of 
optical  components. 

Demonstrated  Laser  Hardened  Materials  Evaluation  Lab  (LHMEL)  at 
100  '<’£  laser  cutout. 

Selected  material  and  design  for  prototype  shield  against 
pellets  and  lasers. 

Demonstrated  laser  hardening  technology  for  SDI  components. 
Connected  component  laser  validation  tests  c:  sensor  train  and 
external  deployable  antennas. 

Determined  Beryllium  (Be)  mirror  manufacturing  process 
guidelines. 

Completed  first  cycle  cf  ACT  vulnerability  data  base  development 
for  Mercury-Cadmium-Telluride  (HgCdTe)  IP.  detectors. 

Tested  components  in  preparation  for  Min?  al  Quarry  UGT. 


)  *Y  IPS'?  Planned  Program: 


Passive  survivabili-"  technology  development  to  support 


Phase  I 


-:.J)  Laser  hardened  structures,  adhesives,  radiators,  attitude 
controls,  and  insulation  for  S3I  and  SETS 
-:U>  Laser  evaluation  of  mission  critical  optical  sensors 
-TJ)  Nuclear  hardening  fer  components,  optics,  and  structures 
for  22 1,  SETS,  BETS,  EP.IS*,  and  GETS*. 

-TJ)  Laser  and  XI  spacecraft  shields  for  SETS  and  EBI 
-CJ)  Material/compcnent  characterization,  evaluation,  and 
validation  c:  survivability  technology 
-i’J)  Evaluation  c:  NP3  and  KFM/EW  threats  against  Phase  I 
Elements 

o  (U)  Active  technology  efforts  in  FY  1939  include: 

-:U)  Short  and  long  term  tactical  decoys  for  lew  and  medium 
earth  orbit  satellites 

“(U)  Cptical  and  Electronic  Countermeasures  (CCM/ECM) 

-:U)  Element  software  circumventicn/reccnf iguraticn,  2M/C3 
signature  reduction 

"(U)  Pre-deployment  and  operational  technologies  for 
ground-based  Elements 

o  (U)  Validation  and  Verification  tasting  of  survivability 
technologies  via  AGT/UGT  in  support  of  INSUF.E 
o  (U)  Conduct  systems  survivability/assessments,  generate 

survivability  specifications,  develop  technology  requirements, 
conduct  tests  and  evaluations 


1993  Planned  Frccram: 


o 


o 


(U) 


iU) 


Continue  efforts  from  the  ?Y  1939  Project  to  support  Phase  I 
technology  requirements. 

Continue  tachnclcgy/survivability  programs  from  FY  1939  ?rc]ect: 
-!U)  Laser  Hardening:  Hardened  Component, 'Des  igr.s ,  Hardened 


h»pi  mm 


END 


